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PROBLEM TO BE SOLVED: To provide coloring in the tone of cell animation with a contour line as one 
example of non-realistic rendering. 

SOLUTION: A model for contour plotting, which includes a three-dimensionat(3D) model and inverts the 
inside and the outside in respect to the corresponding sides of the 3D model, is first acquired (step S2). 
Then, the model for contour plotting is located (step S3). When plotting the contour line, after executing 
perspective transformation or the like to the model for contour plotting, hidden surface erasure is 
performed only with the outside facing the point of view as a plotting object and the contour line is plotted 
(step S5). Since the model for contour plotting is relatively larger than the 3D model, it is plotted as a 
partial contour line outside the 3D model. Concerning the 3D model, previously defined lightness ranges 
are selected one by one and when the lightness of each of pixels inside a polygon is settled within the 
lightness range, the relevant pixel is plotted in a color for plotting corresponding to that lightness range. 
By applying such processing to all the 3D model, the 3D model separately plotted in colors as many as 
lightness ranges is plotted (step S6). 
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» NOTICES • 
l.This document has 

Ihe aforementioned solid model, and til : tron ^r g The 2nd step wtacn ^r s which draws 

£££Ud solid model ^^JS^Spto the aforementioned sohd jodjlj^ Jels for proJUe 
model for profile to the given view position emulates the field which 

onlv the polygon which has ^ e ^ me "° We to be de f ine d beforehand. The 4tn sxep according to the 

dSg in the color scheme wmch w as ab le to ed aforeme ntion^ P 01 ^^?,^ distribution to 
coStes the aforementioned solid ^ d ^J The 5th step which «^att^ £ d f awn base d on the 

polygons which make a tablethe ouwo § ^ del f r proffledraw j n of th 

P by providing the Mowmg^ reverse side 0 f the P^J^^chlranges the aforementioned 

the aforementioned solid model, ana i ^ is st0 red in storage. The 2nd step w e 3rd step which 

aforementioned solid model was revised an ^ ^ aforementioned ^oned polygon should 
model for profile drawmgmAepo^ 

calculates the field which const ^ lygon . The 4th step _whicn should be dra wn 

be drawn according to a given view ^position to , calcu i a ted at the ,3rd step oi ^ne rf ^ 

d »ion to the field where ; the ^^ ^the aforementioned ^^^gm which was able to 
S on the lightness lightness is assigned » ^JJ 8 level 0 f lightness - 

Stness is carried out in the fixed range an J> ^ ^ 4th step of the above to^r y classiflcation -by- 

[Claim 3] The renden ng ~ de of the body which it is arranged ^ a vttto n P ding t0 the 

polygons which make a table jtiie outsia Ae model f p^foe draw g ioned mode for 

bv Providing the following. The 1st step jn ^ step wh h arranges me draws Qnly the 
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, The 5th step which calculates the 1st lightness distribution to 

mentioned given view #^S?j5!i ^^U^^^^ 
the field where the f^^^^Kaforcmentioned polygon, The level division ^ the 1 g § 

^e^s 

profile drawing in the ^T^^^ tAt and where the aforementioned polygon AauMb ^ ^ 
which constitutes the aforementioned souo n^ ^ calculates the ls t hghtnes dismo 

To a given view position for ^PW^J 3rd P ste p of the above should be drawn ^based on th g ^ ^ 
where the aforementioned P^^gS^SSd polygon, The level ^^^^^ distribution 
beforehand set up to each peak of *e atoremen f ^ which was ab le to assign m » distribution 

fixed range, and ^^f^X^S^ for every level of lightness ■ " ^ co lor 
r^ 

[Claim 5] The «°^^^^SL body which it is arranged in a v^space : ana P onded to 

polygons which make a tablethe y ires me mode l for P rofile ^X , each polygon of the 

by providing the following. The 1st step wni 4 on corresponding to eac P tioned 

^aforementioned solid model, and th in storage . The 2nd ste PJ mch , p 7^^^ draws 
Irementioned solid model was J^"^^ the aforementioned solid models for profile 

model for profile drawing in the P 0 ^ 0 ™ & • view position among the aforementi o o 
only the polygon which .has turned ^ t^o *e f efined before hand. The 4th step which catenates th tQ ^ 

drawing in the color scheme which was ab e to oe aforement ioned polygon «dbedj ^ 

3» *e aforementioned sohd nodded jh^e ^ ^ ^ ^y«JJ-J cnt ena 
aforementioned B^^^^^to of the lightness is ™*^£^££ofte above, it is 

calculated. The 6th step whic ^^^ lightness level by which ^^^^^ding to the 

Ugons which make a table .the outs me oi « ^ ^ fof profile drawing wim = 

veon of the 

by providing the following. The Wsg^ ^ side of the polygon corre ■P^J^ g me aforementioned 
the aforementioned solid model, and thetront^ ^ 2nd step wbch arranges 

aforementioned solid model the aforementioned solid .^^Xed^iygon should 

model for profile drawing in the pos tion whu* ^ whe ; e J^ c ^^ one" lightness level 

calculates the field which constitutes ^tor ^ ^*dS Axed Tange, and 

be drawn according to a given v ew _ position > f ^ rf ^ J s is c^ed out m rf ^ ^ 
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n nn »A 1 The 5th step which stores in storage the 

which draws only the polygon co lor scheme which was able tc ^dehnefl ^ more 

Lrementioned models fo^^ 

[Claim 7] The «^»^^dTof the body which it is gauged J ^f^esponding to the 
polygons which make a tablethe outs § ^ model f profile Rawing model for 

by providing the following. The 1st step 2nd gtep wh cn arranges tne a oniy ^ 

aforementioned solid model, and i ^X^forementioned solid models for profile 

profile drawing in the posi ^ to the given view ^^^^^cOc^ the field which 

nolveon which has turned the reverse siue * before hand. The 4th step wmc acc0 rding to the 

drawing in the color scheme which was ab e to b e den aforementioned polygon should £ dravm ^ ^ 

co2tes the aforementioned solid modeled jn ^ which choose ever^ne ^ ^ 

^mentioned given vi^^^S of the lightness is camed out in ^ fi^ ^ j abo ve, it is 

only when the lightness an J-*^^ ou t [ aforementioned ], and . torn ^ P» rf ^ or more 

lightness level by which out the rendering of the soli d m0 ^ and expressed charactenzed 

[C 8 laim 8] The rendering body which it is ^arranged .n J^JgUoA t0 , f 

polygons which make a tablethe omsi g ^ model for profile drawing ioned mod el for 

by providing the following The 1st step jn 4 ^ ^ ^ h arrang^ the aio ^ field 

aforementioned solid model, and t f ^^^cationed solid model. The W according 
profile drawing in the position which ^ aforementlone d P^JL*^ from tw0 0 r more 

which constitutes the aforementioned solid model ^ criteria lightness was 

to a eiven view position for every polygon. .m . carried ou t in the fixed ^nge, on ^ 

Ughffievel with which the ^^^SZd is chosen at the 4th ^^^xel position of the 
matched beforehand T^forementioned polygon. The hghmess m each P ^ 

Ughtness beforehand set up to each peak of the ^ ^ ^ J*^ Responding to the lightness 
field where the aforementioned poly ^^^effl^ is within the limits of the ^JJSta^ the color based on the 
when the lightness in each pixel posit 10n co r. tioned ] The 5th step which stores ^ sror g ^ by 

polygls which make a table the outside £ Aebody aforementio ned ^^^iXfront reverse side of 
Record medium in which co^£p t0 the aforementioned mri*J^ aforementioned 
model for profile drawing with w J lch ; t o C °^e aforementioned solid model * y pro{Ue dra wing in the 
Z polygon corresponding to each polygon ofthe ator ^ afiwnc^^^^ which has turned 

and is stored in st «*^Xnod* The 3rd step *g^^JS£** scheme which 
position which includes the ^foremeimon entioned mode ls for profile draw g aforementi oned solid 

S* table to the given; new p ositioi a am ng the fi ld wh ch co^tm i ^ n 

was able to be defined beforehand, The 4tn si p . according to the atoremeni 5 entioned 

To/el, and where the afo.m^ 

for every polyg 0 n, The^ 5th *ep whi * ^ bg d based on Ae hghtoe, ^ 
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reading is possible. -Serine of the solid model which consisted of two or more 

[Claim 10] Stored the in a virtual space and expressed. It is the 

polygons which make a table the outside of program The 1st step which acquires the 
record medium in which computer reading ™5^SS»c5 solid model, and the front reverse side of 

model for profile drawing with ^'^^^^SS^ was reversed by the aforementioned 
the polygon corresponding to each polygon ^^^^^fy,^^ model for profile drawing in the 
computer, and is stored in storage, The 2nd step w ™ ?£L which calculates the field which constitutes the 

position which includes the aforementioned £f^^I^Sd be drawn according to a given view 
aforementioned solid model, and where ^f^^^^^SSL distribution to the field where the 
position for every polygon, The 4th step ^f^^^S^Lm based on the lightness beforehand set 
aforementioned polygon calculated ^^^^^^f^ lightness is carried out in the fixed range, and 
up to each peak of the aforementioned Polyf ™ e J^™^ ? the lightness distribution of the above 1st 
typical lightness is assigned to each level, ^^f^^^^vd lightness distribution replaced with 
calculated at the 4th step of the above for every ^^gj^^h bas ed 1 on the color beforehand set as the 
typical lightness The 5th step which V^^J^^^^Z^gpa with the aforementioned 
aforementioned polygon, stores in storage, ^^^SjSSSdbS being a program for performing the 6th 
classification-by-color cloth, The rec f r ^ view position among the 

polygons which make a table the outside ^.^^^,^3^ program The 1st step which acquires the 
Lord medium in which computer ^^^^^^^JJL aforementioned computer, and is 
model for profile drawing corresponding to the a ^2SaSo«S model for profile drawing in the position which 
stored in it at storage, The 2nd step which arrange^ the jjjjg^^ poly ^ which has turned me reverse .side 
includes the aforementioned solid model, TJe3W»tap^£ dra y f ^ ^ which abl t0 

to the given view position among the aforementioned J^™^^^. aforementioned solid model, and 
be defined beforehand, The 4th step which cal ^ aforement ioned given view position for every 
where the aforementioned polygon ^^^SdSuto to the field where the aforementioned polygon 
polygon, The 5th step which calculates the ^^^ScSSe lightness beforehand set up to each peak of the 
calculated at the 4th step of the above ^^^^^SL in the fixed range, and typical lightness is 
aforementioned polygon, The level division of Ae lightoes us cameo o above lst calculated at the 

assigned to each level, the above which w^rife replaced with typical lightness 

reading is possible. rpn , prin(I of the so iid model which consisted of two or more 

[Claim 12 Stored the P^^^^^^^J^^ a virtual space and expressed. It is the 
polygons which make a table the outside of the bo y ^^™oned program The lst step which acquires the 
Lord medium in which computer reading i P^^" Hd model to the aforementioned computer, and is 
model for profile drawing corresponding to the af XS^Xne4 model for profile drawing in the position which 
stored in it at storage, The 2nd step which^anges tine ^ ^ hich constitutes the aforementioned 

includes the aforementioned solid model, The 3rd **™™*m accordmg to a given view position for every 
solid model, and where the aforementioned polygon ^^^^.^Sf wh JS the aforementioned polygon 
polygon, The 4th step which calculates the 1st ^^^^^^Z^^^ set up to each peak of the 
SL at the 3rd step of the above shoul be '^^^^^ -ge, and typical lightness is 
aforementioned polygon, The level divisio i off £ g^SS distribution of the above 1st calculated at the 

assigned to each level, the above which was able to uagp th £Sgn Qistri bution replaced with typical lightness 
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reading is possible. . rendering of the solid model which consisted of two or more 

[claim 131 Stored the program which carries out the rendenng wn i ce ^ expressed . u 1S the 

Kns which make a table the outside ^^^^^offm The 1st step which acquires the 
record medium in which computer reading is possible. ^J™^^ * M mo del, and the front reverse side of 
model Sr profile drawing with which it ^^^^^M was reversed by the ,«S orementic ,ned 
me polygon corresponding to each polygon of the d model for ofile draW ing in the 

c?mputef and is stored in storage, The 2nd step ' ^^h arran^ draws only the polygon which has turned 

Son which includes the aforementioned solid modd, .^ 3r ^ s for profile drawing in the color scheme which . 
CaWetothe given view position among the which constitutes the aforementioned solid 

wL abVe to be fefined beforehand, The 4 th ^^^^SSSiflie aforementioned given view position 
model and where the aforementioned polygon should ^ *^SSfiom two or more lightness level with which 

SCns which make a table the outside of the body which ^™Sd program The 1st step which acqutres the 
S medium in which computer readmg ,s posstble. ^^™™ n / d i mo del, and the front reverse s,de of 
Tdd for profile drawing with which « ^^^taSd model was reversed by ^ f oremenfioned 

^^^^ 

Ironed poiygon catenated at tht .» \^?£SgZL*o^«*^J£*^ 
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peak of the aforementioned polygon. The lightness in each pixel position of the field where the aforementioned 
polygon calculated at the 4th step of the above should be drawn is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ] The record medium which stores in storage the color based on the color beforehand set 
as the criteria lightness and the aforementioned polygon corresponding to the lightness level by which selection was 
carried out [ aforementioned ], and is characterized by being a program for performing the 6th step which draws the 
pixel concerned and in which computer reading is possible. 

[Claim 16] Stored the program which carries out the rendering of the solid model which consisted of two or more 
polygons which make a table the outside of the body which it is arranged in a virtual space and expressed. It is the 
record medium in which computer reading is possible, the aforementioned program The 1st step which acquires the 
model for profile drawing corresponding to the aforementioned solid model to the aforementioned computer, and is 
stored in it at storage, The 2nd step which arranges the aforementioned model for profile drawing in the position which 
includes the aforementioned solid model, The 3rd step which calculates the field which constitutes the aforementioned 
solid model, and where the aforementioned polygon should be drawn according to a given view position for every 
polygon, The 4th step which chooses every one lightness level from two or more lightness level with which the level 
division of the lightness is carried out in the fixed range, and criteria lightness was matched beforehand respectively, 
Whenever lightness level is chosen at the 4th step of the above, it is based on the lightness beforehand set up to each 
peak of the aforementioned polygon. The lightness in each pixel position of the field where the aforementioned 
polygon calculated at the 3rd step of the above should be drawn is calculated. Only when the lightness in each pixel 
position concerned is within the limits of the lightness corresponding to the lightness level by which selection was 
carried out [ aforementioned ] The 5th step which stores in storage the color based on the color beforehand set as the 
criteria lightness and the aforementioned polygon corresponding to the lightness level by which selection was carried 
out [ aforementioned ], and draws the pixel concerned, The record medium which is characterized by being a program 
for performing the 6th step which draws only the polygon which has turned the reverse side to the aforementioned 
given view position among the aforementioned models for profile drawing in the color scheme which was able to be 
defined beforehand and in which computer reading is possible. 



[Translation done.] 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record medium which stored the method, 
the equipment, and the rendering program which carry out the rendering of the solid model in a virtual space and in 
which computer reading is possible. 
[0002] 

[Description of the Prior Art] In recent years, the technology about computer graphics (CG) has accomplished rapid 
progress. How does one field of CG technology currently studied perform a more realistic rendering? A more realistic 
picture is increasingly expressed by such technology. 

[0003] On the other hand, there are some which perform a non-reality-rendering (non-photorealistic rendering) in other 
fields of CG technology currently studied. This un-realistic rendering technology tends to express the picture of a 
handwriting tone by CG. As one of them, even when states, such as a view position in virtual three-dimensions space, 
the direction of a visual axis or an arrangement position of a solid model, a direction, and a configuration, are changed, 
various picture generation technology which draws the border line of the solid model concerned correctly 
automatically is also studied. 

[0004] For example, in case the rendering of the solid model is carried out, the technology in which each side detects 
whether it is a profile portion, and draws a border line is shown in JP,7-853 1 0,A by making into a unit the side of the 
polygon which constitutes the solid model concerned. Moreover, the technology in which each pixel detects whether it 
is a profile portion, and draws a border line is shown in JP,7- 160905, A by making into a unit the pixel in the display 
image to which the rendering of the solid model concerned is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, according to the conventional technology, in order to draw a border 
line, the processing which disassembles a solid model per the side unit of a polygon or pixel by which a rendering is 
carried out, and detects a profile portion is required. Therefore, the processing which draws a border line was very 
complicated. 

[0006] Moreover, it is cell animation (eel animation.) as present and un-realistic rendering technology. It is called cell 
animation below. Technology which generates a picture [ like ] by CG is also desired. This is because the trouble can 
be sharply decreased if these pictures can generate by CG, although big trouble starts in creating the picture of a state 
with various characters by human being's hand in cell animation. 

[0007] It is possible to give coloring same with having been carried out by human being's hand as the technique of 
carrying out the rendering of the solid model and generating the picture of a cell animation tone. In addition, if the 
border line of the solid model concerned is drawn, the picture generated will become a cell animation tone more. 
[0008] Therefore, the purpose of this invention is offering the record medium which stored the rendering method, the 
equipment, and the rendering program which draw the border line of the solid model concerned by easy processing 
while painting to a cell animation tone at the solid model arranged at the virtual space, and enable it to draw the picture 
of the cell animation tone of the solid model concerned and in which computer reading is possible. 
[0009] 

[Means for Solving the Problem] The rendering method which carries out the rendering of the solid model concerning 
the 1st mode of this invention arranged in a virtual space The 1st step which arranges the model for profile drawing 
generated based on the solid model in the position which includes a solid model, The 2nd step which draws the inside 
of the model for profile drawing in the color scheme which was able to be defined beforehand, Typical lightness which 
a level division is carried out in the range with fixed lightness, and is different on each level is assigned. A 
classification-by-color cloth is generated based on the 2nd lightness distribution which transposed the 1st lightness 
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distribution which is the lightness distribution of the field where a solid model should be drawn to the typical lightness 
whS! was liable to be assigned for every level of lightness, and the color beforehand set as the sohd model, and the 3rd 
sten which draws a solid model with a classification-by-color cloth is included. 

rOOl ^Atoou^ me rendering of the outside of the very thing a solid model usually appears from a table ,s earned out, 
nrierita of Sde of me very thing this model for profile drawing does not appear from a table is earned out 
a ilSalon tone Attained by drawing a solid model as the border line was drawn and by drawing the 
mnHel for nmfile drawing as stated in the top described in the top. 

mOUl Th ^rende^g mlhod which carries out the rendering of the solid model which consisted of two or more 
[001 1] The l e ™ Q ™Z ™l ^°I" o Ut side of the body which it is ananged in a virtual space and expressed concerning 
£ ^ wmch the modelfor profile drawing with which it corresponded 

?t^Mm^nSS front reverse side of the polygon corresponding to each polygon of a solid model was 
reversed Snd step which arranges the model for profile drawing in the position which includes a solid model, The 

steSouW^ be ^oraw bLea on the lightness beforehand set up to each peak of a polygon, The 2nd lightness 

100121 The ^^^S wSLning ihe 3rf mode of this invention The 1st step which acquires the model for 
orofite SSS corresponded to the solid model, and the front reverse side of the polygon corresponding 
Teach poison of a solid model was reversed, The 2nd step which arranges the model for profile drawin in the 



00131 ThfrendeS method concerning the 4th mode of this invention The 1st step which acquires the model for 
profi to a solidmodel, The 2nd step which arranges the model ^ P^jTS^to to 

position which includes a solid model, The 3rd step which draws only the polygon which has turned the reverse side to 
Even view position among the models for profile drawing in the color scheme which was able to be defined 

^ffifSS^ color beforehand set as the polygon, and the 6th step which draws a polygon with the 
Id 1£ S ™e ' st H Itness distribution calculated a, the 4th step for every level of hghtness, A 
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classification-by-color cloth is generated based on the color beforehand set as the polygon and the 5th step which 
draws a polygon with the classification-by-color cloth concerned, and the 6th step which draws only the polygon which 
has turned the reverse side to the given view position among the models for profile drawing in the color scheme which 
was able to be defined beforehand are included. As for the 5th mode, the turn of drawing processing of the 4th mode 

r00151 The rendering method concerning the 6th mode of this invention The 1st step which acquires the model for 
P rofi 1 dS ^ith which it corresponded to the solid model, and the front reverse side of the polygon c jorresponding 
to each polygon of a solid model was reversed, The 2nd step which arranges the model for profile drawing ir the 
position which includes a solid model, The 3rd step which draws only the polygon .which has turned the table to the 
given view position among the models for profile drawing in the color scheme which was able to be defined 
beforehand The 4th step which calculates the field which constitutes a solid model, and where a polygon should be 
town Wording to a given view position for every polygon, The 5th step which chooses every one lightness level 
from two or more lightness level with which the level division of the lightness is earned out in the fixed range, and 
SSgLess wa! matched beforehand respectively, Whenever lightness level is chosen at the 5th j step it is based 
on the lighmess beforehand set up to each peak of a polygon. The lightness ,n each pixel position of the field where the 
polygon calculated at the 4th step should be drawn is calculated. Only when the lightness in each pixel position 
concerned is within the limits of the lightness corresponding to the selected lightness level, the 6th step which draws 
the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresDondine to the selected lightness level is included. 

SoSfCSSS* method concerning the 7th mode of this invention The 1st step which acquires the model for 
profile draw* S which it corresponded to the solid model, and the front reverse side of the polygon corresponding 
to eadi polygon o fa solid model was reversed, The 2nd step which arranges the model for profile drawing in the 
po Sn wWch includes a solid model, The 3rd step which calculates fte field which ^^^^^ 
where a polygon should be drawn according to a given view position for every polygon, The 4th step which chooses 
^ one lXess level from two or more lightness level with which the level division of the lightness is earned out 
fn the fixed Snge and criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at 
L 4th step it 1 based on the lightness beforehand set up to each peak of a polygon. The hghtoess in each pixel 
posS o "fte field where the polygon calculated at the 3rd step should be drawn is calculated. The 5th step which 
draw Z pixel concerned by the color based on the color beforehand set as the cntena lightness and the polygon 
Ssponding to the selected lightness level only when the lightness in each pixel position concerned was within the 
B tightness corresponding to the selected lightness level, The 6th step which draws only the polygon which 
haTrurned the teble to the given view position among the models for V^^"*Z£fc the Z£ 
able to be defined beforehand is included. The turn of drawing processing [ in / the 6th mode / in the 7th mode j 

moni The rendering method concerning the 8th mode of this invention The 1st step which acquires the model I for 
Profile drawing conesponding to a solid model, The 2nd step which arranges the model for profile drawing in the 
^n^inchita a solfd model, The 3rd step which draws only the polygon which has tomed the rever e s.de to 
me given view position among the models for profile drawing in the color scheme which was able to be defined 
bTforehand The 4th step which calculates the field which constitutes a solid model, and where a polygon should be 
drawn adding to a given view position for every polygon, The 5th step which chooses every one tightness > level 
froTrwo or more lightness level with which the level division of the lightness is earned out in the fixed range, and 

was matched beforehand respectively, Whenever lightness level is chosen at the 5ft ; step, it is based 
«S$^X*ari set up to each peak of a polygon. The lightness in each pixel position of the field where the 
polygon calculated at the 4th step should be drawn is calculated. Only when the lightness in each . pixel pos tion 
conefmed is within the limits of the lightness corresponding to the selected lightness level, the^ 6th step which draws 
the pixel concerned by the color based on the color beforehand set as the cntena lightness and the polygon 
conesoondine to the selected lightness level is included. . 
[0018] The rendering method concerning the 9th mode of this invention The 1st step which acquires the model for 
profile drawing conesponding to a solid model, The 2nd step which arranges the model for profile drawing in the 

t whichincludes a solid model, The 3rd step which calculates fte field which 
where a polygon should be drawn according to a given view position for every polygon, The 4th step which chooses 
^ one lXess level from two or more lightness level with which the level division of the lightness is earned out 
fn fte fixed range and criteria lightness was matched beforehand respectively, Whenever lighmess level is chosen at 
ft 4ft T sten uTbaTed on the lightness beforehand set up to each peak of a polygon. The hghtoess in each pixel 
P^sitl K Md where the pdygon calculated at the 3rd step should be drawn is calculated. The 5th step which 
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draws *e pixel concemedby.heco.or^ 

ffl2 S» which carries out .he rendering of £ "^Jl^lSiC^ 
arranged in a virtual space The 1st step winch arranges the ™^ e ^°; ° d ^h d!a« fte inside of the model for 
on Url solid model in the position whtch a soltd *f J' which a level division 

profile drawing in the color scheme whtch was able to be defined hetorehand W« 8 distribution 

model, and draws a solid model with the elassification-by-»lor clodv concent ed whjch 

and the front reverse side of the polygon correspond to each po lygon ^^^hi^ includes a solid model, The 
computer, The 2nd step which arranges the model for profile draw n m foe posrtion ^which i for 
3rd step which draws only the polygor jwhic .has calculates the field 

profile drawing in the color scheme which was abl ie to bed ^ *™Srfta« to a given view position for every 

Should be drawnVsed on the lightness beforehand set up ^^^K StSxed range, 
distribution replaced with the typical lightness which foe level dmsior t of ^foe ^ ^ ss ion calculated at the 5th 

and typical lightness is assigned to each level, and wa p ^^ a c lassification-by-color 

concerned. . , f invenuon The 1 st step which acquires the model for 

[0021] The rendering program concerning the 12th mode ot * is ^ n ™^ f de of the 4 olygon corresponding 
profoe drawing with which it corresponded to the solid ''^'^^^^^^Z n^del for profile 
to each polygon of a solid model was reversed by the compute^ ^J^^ const Jes a solid 
drawing in the position which includes a solid model The 3rd step ™ D0 l ve on The 4th step which 

modeled where a polygon should be f ^ ^?w^ step"™ draw/based 

calculates the 1st lightness distnbution to the field where the polygc " re P laced with the typical 

on the lightness beforehand set up to each peak of a PO^n, The ^^^^^ f ightness is assigned to 
lightness which the level division of foe lightness is carried out m ^fj^^^ v ^, level 0 f lightness, 
each level, and was able to assign foe 1st lightness distnbution 

The 5th step which generates a classification-by-color ^^^^^^^Zl^ which 

r 0 02t^ 

profile drawing corresponding to a solid model to a xompu The which £ turned the 

drawing in the position which includes a solid ^^^^^^^JfJL which was able to be 
reverse side to the given view position among foe models fo r profi le drawing in t 

defined beforehand, The 4th step which calculates foe ^^™?Se^S?^S calculates the 1st lightness 
should be drawn according to a given view pos i tior . for every po g^^^Sd* the lig htness beforehand 
distribution to the field where the polygon S^ical lightness which the level 

=o?S^^^ 

a polygon with foe classification-by-color cloth concerned. 
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[00231 The rendering program concerning the 14th mode of this invention The 1st step which acquires the model for 
Drofile toTLneLlg to a solid model to a computer, The 2nd step which arranges the model for profile 
SSSSWlSSn^ii^ a solid model, The 3rd step which calculates the field which 
Si and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
S^KhV^lSffi distribution to the field where the polygon calculated at the 3rd step should be drawn based 
on the SLs oeSand set up to each peak of a polygon, The 2nd lightness distribution replaced with the typical 
nghmess wWch die level division of the lightness is carried out in the fixed range and typical lights is assigned to 
each levd Tand was able to assign the 1st lightness distribution calculated at the 4th step for every level of lightness, 
The 5 A s eTwhTch generates a dassification-by-color cloth based on the color beforehand set as the polygon, and 
d^aws a poTygVn will the classification-by-color cloth concerned, It is a program for performing the 6th step which 
draws only the polygon which has turned the reverse side to the given view position among the models for profile 
drawing in the color scheme which was able to be defined beforehand. 

raSflTta rendering program concerning the 15th mode of this invention The 1st step which acquires the model for 
Profile SS S it corresponded to the solid model, and the front reverse side of the polygon corresponding 
reach pTgon o * solid model wa? reversed by the computer, The 2nd step which arranges the model for profile 
S„t position which includes a solid model, The 3rd step which draws only the polygon which has turned the 
Se to the given view position among the models for profile drawing in the color scheme which was able to be 
defined beforehand The 4th step which calculates the field which constitutes a solid model, and where a poly** 
SouWbe TwwcorLg to a given view position for every polygon, The 5th step which chooses every one lightness 
STtoSTflr inme lightness level with which the level division of the lightness is earned out : m he fed »», 
art criteria lightness was matched beforehand respectively, Whenever lightness level is chosen at the :5th step, i 
b^sed on the lightness beforehand set up to each peak of a polygon. The lightness in each pixel position of the field 
wheVeTpolygon should be drawn calculated at the 4th step is calculated. Only when the lightness in each pixel 
t "on concerned is within the limits of the lightness corresponding to ^.^^^^ a's foTc^eria 
performing the 6th step which draws the pixel concerned by the color based on the color beforehand set as the criteria 
liehtness and the polygon corresponding to the selected lightness level. t u amn AMf n r 
Xsi^raid^iig program concerning the 16th mode of this invention The 1st step which acquires the model for 
Profile toJSSwhiih it corresponded to the solid model, and the front reverse side of the polygon corresponding 
Teach noWeon of a solid model was reversed by the computer, The 2nd step which arranges the model for profile 
l^^^^SSZt^ a solid model, The 3rd step which calculates the field which c^tutes a sohd 
model and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
loosed ^eve^ one lig2!ss level from two or more lightness level with which the level division of the lightness is 
tSSSSSSSm^ and criteria lightness was matched beforehand respectively, ~-»*^ 1S 
chosen at the 4th step it is based on the lightness beforehand set up to each peak of a polygon The hghtness in each 
okel^sitio^ ^offoefil where a polygon should be drawn calculated at the 3rd step is calculated. The 5th step which 
draws th pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
c^spoX t TSected lightness level only when the lightness in each pixel position concerned was wrthin *e 
Z^rUghmess corresponding to the selected lightness level, It is a program for performing the 6th step which 
draws only the fpSygon which has Lied the table to the given view position among the models for profile drawing in 
the color scheme which was able to be defined beforehand. 

raoSr Hi Bering Program concerning the 17th mode of this invention The 1st step which acquires the model for 
Drofile dnS ; coSonding to a solid model to a computer, The 2nd step which arranges the model for profile 
drawfn ^SKSchiiKduto a solid model, The 3rd step which draws only the polygon which has turned the 
revise s de to die given view position among the models for profile drawing in the color scheme which wa able to be 
H^fined beforehand The 4th step which calculates the field which constitutes a solid model, and where a polygon 
^M^^^l^^y^ Position for every polygon, The 5th step which chooses every one ightness 
evel from rTor more lightness level with which the level division of the lightness is earned out in the Axed range, 
and ^critel Hghtness was matched beforehand respectively, Whenever lightness level is chosen at the 5th step, > . s 
£edon"he Sess beforehand set up to each peak of a polygon. The lightness in each pixel position of the field 
where a ^Dolveon should be drawn calculated at the 4th step is calculated. Only when the lightness in each pixel 
^SSS^tothc limits of the lightness corresponding to *-elect^ 

performing the 6th step which draws the pixel concerned by the color based on the color beforehand set as the catena 
li ohtness and the polygon corresponding to the selected lightness level. 

^^reSSSrogram concerning the 18th mode of this invention The 1st step which acquires the model for 
profile to a solid model to a computer, The 2nd step which arranges the model for profile 
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drawing in the position which includes a solid model, The 3rd step which calculates the field which constitutes a solid 
model, and where a polygon should be drawn according to a given view position for every polygon, The 4th step which 
chooses every one lightness level from two or more lightness level with which the level division of the lightness is 
carried out in the fixed range, and criteria lightness was matched beforehand respectively, Whenever lightness level is 
chosen at the 4th step, it is based on the lightness beforehand set up to each peak of a polygon. The lightness in each 
pixel position of the field where a polygon should be drawn calculated at the 3rd step is calculated. The 5th step which 
draws the pixel concerned by the color based on the color beforehand set as the criteria lightness and the polygon 
corresponding to the selected lightness level only when the lightness in each pixel position concerned was within the 
limits of the lightness corresponding to the selected lightness level, It is a program for performing the 6th step which 
draws only the polygon which has turned the reverse side to the given view position among the models for profile 
drawing in the color scheme which was able to be defined beforehand. 

[0028] In addition, the program concerning the 10th of this invention or the 18th mode is stored in a record medium or 
storage, such as CD-ROM, a floppy disk, a memorv cartridge, memory, and a hard disk. Thus, the rendering equipment 
and game equipment which are described below are realizable by making the program stored in a record medium or 
storage read into a computer. Moreover, by making this into a software product, with equipment, it can distribute and 
can sell now independently easily with a record medium. Furthermore, the graphics technology of this invention can 
carry out now easily by such hardware by executing this program using hardware, such as a computer. 
[0029] The rendering equipment which carries out the rendering of the solid model concerning the 19th mode of this 
invention arranged in a virtual space A means to arrange the model for profile drawing generated based on the solid 
model in the position which includes a solid model, Typical lightness which a level division is earned out in a means to 
draw the inside of the model for profile drawing in the color scheme which was able to be defined beforehand, and the 
range with fixed lightness, and is different on each level is assigned. The 2nd lightness distribution which transposed 
the 1st lightness distribution which is the lightness distribution of the field where a solid model should be drawn to the 
typical lightness which was able to be assigned for every level of lightness, [0030] which has a means to generate a 
classification-by-color cloth based on the color beforehand set as the solid model, and to draw a solid model with the 
classification-by-color cloth concerned By making a computer perform each step in the rendering method concerning 
the 1st of this invention, or the 9th mode, it becomes possible to acquire the same effect as the rendering method 
described in the top. Therefore, the rendering technology of this invention can carry out now easily by such hardware 
by performing the indicated processing step using hardware, such as a computer. 

[003 1 ] The game equipment which carries out the rendering of the solid model concerning the 20th mode of this 
invention arranged in a virtual space has a computer and the record medium which stored the program which a 
computer is made to execute and in which computer reading is possible. The function which arranges the model for 
profile drawing with which this program was generated by the computer based on the solid model in the position which 
includes a solid model, Typical lightness which a level division is carried out in the function which draws the inside of 
the model for profile drawing in the color scheme which was able to be defined beforehand, and the range with fixed 
lightness and is different on each level is assigned. The 2nd lightness distribution which transposed the 1 st lightness 
distribution which is the lightness distribution of the field where a solid model should be drawn to the typical lightness 
which was able to be assigned for every level of lightness, A classification-by-color cloth is generated based on the 
color beforehand set as the solid model, and the function which draws the aforementioned solid model with the 
classification-by-color cloth concerned is made to carry out. 

[0032] , f 

[Embodiments of the Invention] First, when carrying out this invention by the computer program, an example ot a 
computer 1000 which executes the computer program concerned is shown in drawing! . The computer 1000 contains 
the main part 101 of a computer, and this main part 101 of a computer contains the data-processing section 103 
connected to the internal bus 1 19, memory 105, a hard disk drive HDD 107, the sound processing section 109 the 
graphics operation section 111, CD-R drive 1 13, a communication interface 115, and the interface section 117 
[0033] The graphics operation section 1 1 1 is connected to the display 121 which has the display screen 122 at the 
sound output unit 125 whose sound processing section 109 of this main part 101 of a computer is a loudspeaker. 
Moreover, CD-R drive 1 13 can be equipped with CD-R131. A communication interface 1 15 is connected through a 
network 151 and communication media 141. The input unit 161 is connected to the interface section 1 17. 
[0034] The data-processing section 103 executes the program stored on HDD 107 or CD-R131 including CPU, ROM, 
etc and controls a computer 1000. Memory 105 is the work area of the data-processing section 103. HDD107 is a 
storage region for saving a program and data. When it is being directed that the program currently performed by the 
data-processing section 103 performs a sound output, the sound processing section 109 interprets the directions, and 
outputs a sound signal to the sound output unit 125. 
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[0035] The graphics operation section 1 1 1 outputs the signal for displaying on the display screen 1 22 of display 1 2 1 
according to the drawing instruction outputted from the data-processing section 103. CD-R drive 113 performs a 
program and R/W of data to CD-R1 3 1 . A communication interface 1 1 5 is connected to a network 1 5 1 through 
communication media 141, and communication with other computers etc. is performed. The interface section 1 17 
outputs the input from an input unit 161 to memory 105, and the data-processing section 103 interprets it and it carries 

out data processing. , 
[0036] The program and data concerning this invention are memorized by the beginning 131, for example, CD-R. And 
this program and data are read by CD-R drive 1 13 at the time of execution, and are loaded to memory 105. The data- 
processing section 103 processes the program and data concerning this invention which were loaded to memory 105, 
and outputs a drawing instruction to the graphics operation section 1 1 1. In addition, middle-data are memorized by 
memory 105. The graphics operation section 1 1 1 processes according to the drawing instruction from the data- 
processing section 1 03 , and outputs the signal for displaying on the display screen 1 22 of display 121. 
[0037] Next, an example of the graphics operation section 1 1 1 shown in drawing! is explained in detail using drawing 
2 . The graphics operation section 1 1 1 The exchange with the internal bus 1 19 An exchange of the bus control section 
201 and the bus control section 201 to perform, and data The pixel color processing section 209 which carries out 
reception processing for the data from the geometric operation part 207 to perform and the triangle drawing processing 
section 205, and the triangle drawing processing section 205, and Z value of each pixel are stored, by and the pixel 
color processing section 209 Z-uffer 21 1 used and the frame buffer 213 which stores the data for the display screens 
from the pixel color processing section 209 are included. In addition, the status signal from a frame buffer 213 is 
outputted to display 121. 

[0038] The bus control section 201 of the graphics operation section 1 1 1 receives through the internal bus 1 19, and 
outputs the drawing instruction outputted from the data-processing section 103 to the geometric operation part 207 in 
the graphics operation section 1 1 1, or the triangle drawing processing section 205. Processing for outputting the output 
of the geometric operation part 207 or the triangle drawing processing section 205 to memory 105 through the internal 
bus 1 19 depending on the case is also performed. The geometric operation part 207 carries out geometric operations, 
such as coordinate transformation, light source calculation, rotation, and reduction expansion. The geometric operation 
part 207 outputs the result of a geometric operation to the triangle drawing processing section 205. 
[0039] The triangle drawing processing section 205 interpolates the data of each vertex of a triangle polygon, and 
generates the data in each point inside a triangle polygon. The pixel color processing section 209 uses the data in each 
point inside the triangle polygon which the triangle drawing processing section 205 generates, and writes a display 
image in a frame buffer 213. Under the present circumstances, the pixel color processing section 209 performs hidden 
surface elimination using Z-uffer 211. 

[0040] For example, the data-processing section 103 uses the information about the position, the color, and the light 
source of each vertex of a triangle polygon in a world-coordinate system as data at the graphics operation section 111, 
and when the drawing instruction to which transparent transformation and light source calculation are performed is 
outputted, the following processings are carried out within the graphics operation section 1 1 1 . The bus control section 
201 which received the drawing instruction outputs an instruction to the geometric operation part 207. The geometric 
operation part 207 carries out transparent transformation and light source calculation, and calculates the coordinate 
value (Z value is included) and color in a screen coordinate system of each vertex of a triangle polygon. The geometric 
operation part 207 outputs this calculation result to the triangle drawing processing section 205 . 
[0041] The triangle drawing processing section 205 calculates the coordinate value (Z value is included) and color in 
each pixel inside a triangle polygon using the coordinate value (Z value is included) and color in each vertex of a 
triangle polygon. Furthermore, the triangle drawing processing section 205 outputs the coordinate value (Z value is 
included) and color in each of this pixel to the pixel color processing section 209. The pixel color processing section 
209 reads the present Z value of the pixel concerned from Z-uffer 21 1, and compares with Z value outputted from the 
triangle drawing processing section 205. If outputted Z value is smaller than the present Z value, the pixel color 
processing section 209 stores outputted Z value in the storage location in Z-uffer 21 1 corresponding to the pixel 
concerned, and stores the color of the pixel concerned in the storage location in the frame buffer 213 corresponding to 
the coordinate value of the pixel concerned. 

[0042] In addition, transparency (alpha value) may be set as the color of the pixel concerned. In this case, the pixel 
color processing section 209 compounds the color memorized by the storage location in the frame buffer 213 
corresponding to the coordinate value of the pixel concerned, and the color of the pixel concerned based on alpha 
value Consequently, combination color is generated. The pixel color processing section 209 stores the generated 
combination color in the same storage location as a front. Especially in this invention, the pixel color processing 
section 209 also carries out processing which memorizes the color in the pixel to the position of a frame buffer 213, 
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only when this alpha value is fixed within the limits. 

[0043] The form of each operation shown below is carried out by computer shown in drawing J . 
[0044] 1 Explain the outline of the form 1 of operation of this invention to the primary form of operation using the 
functional block diagram of drawing 3 . The model drawing section 350 for profile drawing and the solid model 
drawing section 390 are contained in the rendering equipment illustrated as a form 1 of operation. The model 
acquisition section 300 for profile drawing, the matrix setting section 305 for model arrangement for profile drawing, 
the model processing section 310 for profile drawing, the blur expression texture mapping section 315, and the pixel 
processing section 330 shared with the solid model drawing section 390 are contained in this model drawing section 
350 for profile drawing. Each of these functions are delivering data in the turn described in the top. 
[0045] Moreover, peak conversion and the light source calculation section 360, the lightness calculation section 365, 
the lightness range table 375, the color calculation section 370 for drawing, the lightness entry section 380, and the 
pixel processing section 330 shared with the model drawing section 350 for profile drawing are contained in the solid 
model drawing section 390. The output of peak conversion and the light source calculation section 360 is inputted into 
the lightness calculation section 365. The output of the lightness calculation section 365 is inputted into the pixel 
processing section 330. The lightness range table 375 is referred to at both the color calculation section 370 for 
drawing and the lightness entry section 380. The output of the color calculation section 370 for drawing and the 
lightness entry section 380 is inputted into the pixel processing section 330. The lightness comparator 333 used by 
solid model drawing processing and the hidden surface elimination processing section 337 used by both the model 
drawing processing for profile drawing and solid model drawing processing are contained in the pixel processing 
section 330 which the model drawing section 350 for profile drawing and the solid model drawing section 390 share. 
[0046] The model acquisition section 300 for profile drawing generates the model for profile drawing corresponding to 
the solid model which consisted of for example, triangle polygons. In addition, when the model for profile drawing is 
generated beforehand, the model acquisition section 300 for profile drawing reads the model for profile drawing which 
consisted of triangle polygons concerned currently generated beforehand. In addition, with the polygon to which a 
solid model corresponds, as for each polygon of the model for profile drawing acquired, the front reverse side is 
reverse. Moreover, the model for profile drawing is larger than a solid model, and is defined by the predetermined 
color scheme for border lines. 

[0047] In addition, although the model for profile drawing must finally be relatively larger than a corresponding solid 
model, the size of the model for profile drawing in this stage may be the same as a solid model. In this case, it is 
processed so that the model for profile drawing may be relatively drawn greatly from a solid model, by the time the 
model for profile drawing and a solid model are drawn. Moreover, the color of the model for profile drawing may 
succeed the color of the material of a corresponding solid model as it is. In this case, the color for drawing is specified 

independently. ... , . 

[0048] The criteria position of this model for profile drawing is the same as the criteria position of the solid model 
which usually corresponds, or is defined as being located in the near. For example, the case where the size of the model 
510 for profile drawing is defined as dLawing.4 somewhat more greatly than the size of the solid model 500 is shown. 
By this drawing 4 , the direction of an arrow of each side shows the right face. In the solid model 500, the outside of 
each field of a hexagon is a right face, and, as for the model 510 for profile drawing, the inside of each side of a 
hexagon serves as a right face. . . . 

[0049] Both the model criteria positions 530 for profile drawing that are the solid model criteria position 520 which is 
a criteria position of the solid model 500, and a criteria position of the model 510 for profile drawing are defined as the 
center of each model. Moreover, centering on the model criteria position 530 for profile drawing, the model 510 for 
profile drawing is defined somewhat more greatly than the solid model 500. 

[0050] And the matrix setting section 305 for model arrangement for profile drawing sets up the matrix for 
arrangement for arranging the model criteria position 530 for profile drawing in a virtual space in the same position as 
the solid model criteria position 520. That is, the model 510 for profile drawing is arranged in the position which 
includes the solid model 500 by setting up so that the conversion the parallel displacement of the model criteria 
position 530 for profile drawing is carried out [ conversion ] for the matrix for arrangement of the model 510 for 
profile drawing to the coordinate of the solid model criteria position 520 may be included. 
[0051] Lessons is taken for the model processing section 3 10 for profile drawing from each peak of the model tor 
profile drawing, and it carries out peak conversion (enlarging or contracting, rotation, a parallel displacement, and 
transparent transformation), and carries out the front reverse side judging of each side of the model for profile drawing. 
The matrix for arrangement described in the top is also used for this peak conversion. In addition, light source 
calculation is not carried out here. For example, when it not only carries out transparent transformation but the model 
for profile drawing of the same size as a solid model is acquired in enlarging or contracting, rotation and a parallel 
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displacement, and the model acquisition section 300 for profile drawing according to the state where it was specified in 
the virtual space which is virtual three-dimensions space, the model processing section 310 for profile drawing carries 
out peak conversion for expanding the size of the model for border-line drawing. When it expands here, the relation 
between a solid model and the model for profile drawing becomes like drawing 4 . 

[0052] Moreover, the front reverse side judging of a field is performed in order to remove the field whose same 
direction as the direction of the look 540 from a camera 550 is the direction of a right face from the object of drawing. 
In the example of drawing_4 , the fields 51 1 and 512 near the camera 550 of the model 510 for profile drawing separate 
for drawing. If it does in this way, since it will be in the outside of the solid model 500 and will separate from the field 
near a camera 550 for drawing, the solid model 500 is drawn as processing of the solid model drawing section 390. On 
the other hand, as for the model 510 for profile drawing, only the back fields 513, 514, 515, and 516 serve as a 
candidate for drawing from the solid model 500. However, since hidden surface elimination is performed in the hidden 
surface elimination processing section 335 of the pixel processing section 330, even if it becomes a candidate for 
drawing, all the fields are not drawn. 

[0053] The blur expression texture mapping section 315 carries out processing for becoming blurred to the model for 
profile drawing, and mapping the texture for expression so that it may become the line by which the border line drawn 
as a result is blurred. This texture for blur expression shows an example later by the texture which has a pattern 
including change of lightness or transparency. In addition, since there is no need that the border line is not necessarily 
blurred, processing of the blur expression texture mapping section 315 is carried out alternatively. 
[0054] Vertex conversion of the solid model drawing section 390 and the light source calculation section 360 carry out 
vertex conversion (enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about 
each vertex of the triangle polygon which constitutes the solid model arranged in virtual three-dimensions space 
(calculating the field where a triangle polygon is drawn), and perform light source calculation about each vertex of the 
triangle polygon by which vertex conversion was carried out. Moreover, vertex conversion of the solid model drawing 
section 390 and the light source calculation section 360 also perform the front reverse side judging of the three square 
shape each polygon of a solid model. Light source calculation calculates shading (brightness) produced with the 
imagination beam of light emitted from the light source. 

[0055] Also in peak conversion of the solid model drawing section 390, and the light source calculation section 360 It 
doubles with the state where it was specified in virtual three-dimensions space, enlarging or contracting, rotation, a 
parallel displacement, and transparent transformation it not only carries out, but When the model for profile drawing 
after being processed in the model processing section 3 10 for profile drawing is the same size as a solid model, peak 
conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0056] When peak conversion and the light source calculation section 360 perform solid model-reduction processing, 
the relation between the solid model 500 and the model 510 for profile drawing becomes like drawing 4 . Moreover, 
the front reverse side judging of a field is the same as the model processing section 310 for profile drawing, and the 
field whose same direction as the direction of a look of a camera is the direction of a right face among the fields of a 
solid model is excepted from the candidate for drawing. In the example of drawing 4 , it sees from a camera and the 
back fields 503, 504, 505, and 506 are excepted from the candidate for drawing. 

[0057] The lightness calculation section 365 calculates lightness from the color in each vertex of the triangle polygon 
which vertex conversion and the light source calculation section 360 calculated. Usually, since peak conversion and the 
light source calculation section 360 calculate the color in a RGB system, the lightness calculation section 365 carries 
out YIQ conversion of this RGB, and searches for Lightness Y. The lightness in each vertex of this triangle polygon is 
outputted to the pixel processing section 330. 

[0058] The lightness range table 375 is a table like drawin g 5 . That is, a threshold and criteria lightness are set as 
criteria lightness 0.25 and three stages (level) to the criteria lightness 0.50 and the threshold 0.00 on the table used as 
the pair here to the criteria lightness 0.75 and the threshold 0.50 to the threshold 0.75. In addition, lightness shall take 
the real numeric values from 0 to 1 here. Specification of the range by not a threshold but the upper limit and the 
minimum is sufficient (for example, refer to drawin g 18 ). With reference to this lightness range table 375, the color 
calculation section 370 for drawing calculates the color for drawing corresponding to each threshold. The color for 
drawing corresponding to each threshold is calculated using the criteria lightness corresponding to a threshold, and the 
information on the color beforehand set as the three square shape each polygon of a solid model. The color calculation 
section 370 for drawing outputs the calculated color for drawing to the pixel processing section 330. 
[0059] The lightness entry section 380 chooses one threshold of the lightness range table 375, and sets it as the pixel 
processing section 330. Every one lightness entry section 380 is set up in an order from the top, when using a lightness 
range table 375 like drawing 5 as it is. When the range by not a threshold but the upper limit and the minimum is 
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specified, selection and a setup are possible at random. 

[0060] The pixel processing section 330 shared by the model drawing section 350 for profile drawing and the solid 
model drawing section 390 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 

[0061] The pixel processing section 330 determines the color of each pixel in the triangle polygon made applicable [ of 
the model for profile drawing ] to drawing, carrying out hidden surface elimination processing using the hidden surface 
elimination processing section 337, when processing the triangle polygon made applicable [ of the model for profile 
drawing ] to drawing. 

[0062] For example, in the case of drawing 4 , two fields 501 and 502 near the camera 550 of the solid model 500 are 
drawn, and four fields 513, 514, 515, and 516 distant from the camera 550 of the model for profile drawing are drawn. 
Since the solid model 500 is overflowed into right and left if it sees from a camera 550, these four fields of the model 
510 for profile drawing are drawn without carrying out hidden surface elimination only of the protruded portion. This 
protruded portion serves as a border line. In addition, the pixel processing section 330 determines a color in 
consideration of the color of the material of the model for profile drawing. However, the color of this material may 
completely be disregarded and the color (black or dark color for border lines) of a border line may be made into the 
color of the model for profile drawing. 

[0063] On the other hand, the pixel processing section 330 calculates the lightness (lightness distribution in a polygon) 
in each pixel inside a polygon by interpolating the lightness in each vertex of the triangle polygon first outputted from 
the lightness calculation section 365, when processing the triangle polygon made applicable [ of a solid model ] to 
drawing. 

[0064] And the lightness comparator 333 compares the lightness in each pixel with the threshold which the lightness 
entry section 380 set up. With [ the lightness in the pixel ] a threshold [ more than ], the pixel processing section 330 
draws the pixel concerned in the color for drawing based on the criteria lightness corresponding to this threshold. In the 
case of this drawing processing, hidden surface elimination processing is also carried out using the hidden surface 
elimination processing section 337. With [ the lightness in the pixel ] a threshold [ under ], this pixel is not drawn in 
this stage. If the lightness entry section 380 sets all the thresholds of the lightness range table 375 as the pixel 
processing section 330 and the pixel processing section 330 performs drawing processing about all the pixels in a 
triangle polygon corresponding to it, the interior of a triangle polygon will be distinguished with the example of 
drawing 5 by the three-stage. This processing is carried out about all the triangle polygons of a solid model. 
[0065] Although it is unclear since the color for drawing is beforehand calculated in the color calculation section 370 
for drawing in the processing described in the top, in addition, the upper processing The lightness (lightness 
distribution in a polygon) in each pixel is replaced with the criteria lightness corresponding to the lightness range to 
which the lightness belongs (the 2nd lightness distribution in a polygon generated). It is substantially [ as the 
processing which draws in the color for drawing (classification-by-color cloth in a polygon) generated from the color 
beforehand set as the polygon, and its criteria lightness ] the same. 

[0066] In this invention, hidden surface elimination by Z-uffer may be needed for hidden surface elimination 
processing. For example, the solid model has human being's form and it is because it may be difficult to draw an exact 
border line if a Z buffer algorithm is not used from the physical relationship of the field of the object for profile 
drawing, and a solid model in the case where an arm is located before a fuselage. 

[0067] In addition, in the solid model drawing section 390, when using a lightness range table 375 like drawin g^ as it 
is, hidden surface elimination by Z-uffer is used. For example, if drawing.5 is followed, since the lightness or more of 
0 75 is also 0.5 or more and 0.0 or more, it needs to set up the upper limit of the lightness range so that the color for 
drawing may not be applied in piles. With [ the lightness of a certain pixel ] 0.75 [ or more ], this pixel is drawn in the 
color for drawing corresponding to this threshold 0.75, and Z value of the pixel is memorized by Z-uffer. 
[0068] Although it is compared with Z value of the same pixel which Z value of the pixel concerned is read from Z- 
uffer, and tends to write in when a threshold is set to 0.5, since they are the same, naturally the color for drawing 
corresponding to a threshold 0.5 is not written in a frame buffer about the pixel. The same is said of the threshold 0.0. 
[0069] Moreover, the lightness in the peak of a polygon and the pixel inside a polygon is dealt with as attribute value 
of the color (RGB) alpha usually used as transparency. Usually, since alpha value is defined in 0-255, what doubled 
lightness 255 is actually used for attribute value alpha. Therefore, the threshold (an upper limit and lower limit) of the 
lightness range table 375 may be a value of the range of 0-255. 

[0070] Next, the processing flow about the form 1 of operation is explained. In addition, the following processings are 
processings by which the data-processing section 103 ( drawin g 1 ) controls other elements in the main part 101 of a 
computer, and is carried out. 
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[0071 ] The generation processing of the model for profile drawing performed beforehand is shown in [CD-R record 
I processing] drawing.6 . If processing begins, the data of the solid model memorized beforehand will be read to 
I HDD 107 (Step S303), and it will be acquired as a model for conversion. 

! [0072] Next, it is expanded so that the size of this model for conversion may become somewhat large (Step S305). For 
example, the peak concerned is moved and only 2% of length of the overall length of the model for conversion 
concerned is expanded in the direction of a normal of each peak of the model for conversion about 2% as a whole. That 
is, if the height has the model for conversion concerned equivalent to 1 .8m at a human-being type, only the length by 
' which each peak is equivalent to 0.036m will be moved, for example. When this dilation ratio is larger, a border line is 
I thicker, it is drawn, a dilation ratio is more small, and when the model for conversion is only expanded slightly, a 
I border line is drawn more thinly. Furthermore, it is not uniform, and if a part is expanded more, only the border line of 
i the portion expanded more will be drawn thickly. Since adjustment of this size is usually performed by the 
i manufacturer of a solid model, the border line reflecting the intention of the manufacturer concerned can be drawn. 
[0073] In addition, when the normal of each peak of a solid model is not defined, the peak concerned can also be 
moved in the direction of a normal of the peak concerned using the normal of the peak concerned called for by 
interpolating the normal of each field which shares the peak concerned. Moreover, the field concerned can also be 
moved in the direction of a normal of each side of a solid model. However, since a crevice is generated between fields 
when a field is only moved simply, the processing for burying it is needed separately. Furthermore, since the criteria 
position is usually defined as the solid model, each peak of the model for conversion can also be moved centering on 
the criteria position of the corresponding model for conversion. 

[0074] Next, it is set as the color to which the color of saturation of the material of each polygon of the model for 
conversion was the same, and made lightness low (Step S3 07). In addition, it is good though the whole of each polygon 
is set as single colors, such as black. Moreover, it is good though a setup for mapping the texture for blur expression is 
carried out. Since the color of a material is adjusted by the manufacturer, a border line can be drawn by the color which 
the manufacturer concerned meant. 

[0075] Next, the front reverse side of each polygon of the model for conversion is reversed (Step S309). The turn that 
the vertex of three square shapes each which constitute the model for conversion is specifically defined is replaced one 
place. In addition, the detail of the front reverse side judging method is mentioned later. 

[0076] The data of the model for conversion changed even here are memorized to HDD 107 as model data for profile 
drawing (Step S31 1), and the model generation processing for profile drawing is ended (Step S3 13). 
[0077] Next, the various data containing the solid model data and the model data for profile drawing which were 
memorized by HDD107 are written in CD-R131 by CD-R drive 113. The example of the data written in CD-R131 is 
typically shown in drawmg.7 . 

[0078] In the program field 132, the program for making this invention carry out is stored in a computer 1000. 
However, the program which carries out this invention can be divided into processing until it writes in CD-R13 1, and 
the processing shown in drawing 8 explained in full detail behind. Therefore, though the program which performs 
processing which writes the various data which generate the model for profile drawing described in the top, and 
contain the model data for profile drawing in CD-R131 is not included, it is good here. Processing shown in drawin g 8 
by doing in this way can also be carried out by computer with an another computer 1000 equipped with the CD-ROM 
drive instead of CD-R drive 113. 

[0079] The various data processed by the program stored in the program field 132 described in the top are stored in the 
system data field 133. The data containing the solid model data 137 and the model data 135 for profile drawing are 
stored in the image data field 134. However, in generating the model for profile drawing in the model acquisition 
processing for profile drawing mentioned later, there is no need that the model data 135 for profile drawing are stored. 
In addition, data, such as a texture expressing a blur, are also stored in the image data field 134. 
[0080] The data for making a sound output from the sound output unit 125 by the sound processing section 109 shown 
in drawing 1 are stored in the sound data area 136. In addition, since sound processing does not have a direct relation to 
this invention, there is no need that data are stored in the sound data area 136. 

[0081] In addition, though the size of the model for profile drawing stored in CD-R 13 1 is defined by the same size as 
the size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for profile drawing mentioned later, by the time the matrix for arrangement of the model 
for profile drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for 
profile drawing will be expanded. Or it is good though the matrix for arrangement concerned is determined that the 
matrix for arrangement concerned will include expansion conversion in case the matrix for arrangement of the model 
for profile drawing is set up by the model arrangement processing for profile drawing. On the contrary, it is good 
though the matrix for arrangement of a solid model is determined that the matrix for arrangement of a solid model will 
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side judging is able to be made to be performed before this stage. 

[0109] When a polygon including the peak concerned is a reverse side side, it returns to Step S503. When a polygon 
including the peak concerned is a right face, it is judged whether the texture expressing a blur is mapped (Step S509). 
[01 10] This means the texture mapping to a polygon. When it maps the texture expressing a blur, the texture coordinate 
of the texture for expressing a blur to the peak is calculated (Step S51 1). Although the texture coordinate (U, V) is 
already specified to be the peak of a polygon when performing texture mapping, when the polygon concerned is aslant 
arranged to the screen, on a screen, a texture is distorted and may be displayed. In order to avoid this distortion, as 
texture perspective processing, Q=l / w (w is the depth from a screen) is used, and calculation of S=UxQ and T=VxQ 
is performed here. In not mapping the texture expressing a blur, it shifts to Step S513. 

[0111] And the triangle drawing processing section 205 and the pixel color processing section 209 which were shown, 
for example in dr awin g 2 drive (Step S513). As stated in the top, the triangle drawing processing section 205 
interpolates the data of each vertex of a triangle polygon, and generates the data in each pixel inside a triangle polygon. 
The data of each peak will be a texture coordinate value, if the color of a material, a screen coordinate value, and Step 
S51 1 are carried out. The data in each pixel will be a TEKUSERU color if the color and Step S51 1 of a material are 
carried out. 

[01 12] However, it is also possible for the color of a material to be disregarded at this time and to set the color of a 
border line as each peak. Moreover, it is also possible to set up the color of a border line in consideration of the color 
of a material. The pixel color processing section 209 uses the data in each pixel inside the triangle polygon which the 
triangle drawing processing section 205 generates, and writes a display image in a frame buffer 213. Under the present 
circumstances, hidden surface elimination is performed using Z-uffer 211. 

[0113] Although the example which uses Z-uffer 21 1 is shown in hidden surface elimination, Z-uffer may not be used 
about an easy model as shown in drawin g 4 , for example, hidden surface elimination processing like the Z sorting 
method may be carried out. However, if hidden surface elimination which used Z-uffer is not performed when the hand 
of a more complicated model, for example, a person, etc. is arranged before the fuselage, it is difficult to draw a border 
line correctly. 

[0114] The flow of drawing processing of the solid model in the form 1 of the operation to [solid model drawing 
processing] drawing 15 is shown. First, initial setting is performed (Step S603). In this initial setting, the lightness 
range table (for example, drawing 5 or drawing 18 ) corresponding to a solid model is acquired. Next, peak conversion 
(enlarging or contracting, rotation, a parallel displacement, and transparent transformation) about the one peak and 
light source calculation are performed (Step S605). Here, the matrix for arrangement of a solid model is also used by 
peak conversion. The geometric operation part 207 performs this by the instruction from the data-processing section 
103. The data of a solid model are stored in CD-R131. 

[01 15] Enlarging or contracting, rotation, a parallel displacement, and transparent transformation are based on the state 
in the virtual space fundamentally set up in Step S3 of drawing 8 . However, when the model for profile drawing is the 
same size as a solid model, the model for profile drawing may be relatively enlarged by reducing the size of a solid 
model. In this case, a contraction is carried out in Step S605. In addition, it is easily reducible if each peak is moved in 
accordance with the normal toward the center of a solid model. Transparent transformation changes the coordinate 
value of each peak of the polygon of a world-coordinate system into the coordinate value in a screen coordinate system 
here. Moreover, light source calculation calculates shading (brightness) produced with the imagination beam of light 
emitted from the light source. 

[01 16] In addition, there is two technique in light source calculation in solid model drawing processing of this 
invention. (A) It is the technique of not taking into consideration the color of the technique and the (B) material in 
consideration of the color of the material defined as the polygon. In (A), it calculates by the following formulas. 
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[01 17] However, n of PnO, Pnl, Pn2, Nnx, Nny, Nnz, Pnr, Png, Pnb, Cnr, Cng, and Cnb shows the n-th peak, x 
components of a normal [ in / the n-th peak / in Nnx ], y component of a normal / in / the n-th peak / in Nny ], and Nnz 
are z components of the normal in the n-th peak. LightMatrix is a matrix made by the normalization light source 
vector. This shows below the case where the parallel light source can be defined to three. Moreover, LColorMatrix has 
as a component the color of the beam of light emitted from the light source, and shows below the case where the light 
source can be defined to three. M means the color of the material of a polygon and rgb shows the component. The 
outputs in (A) are Cnr, Cng, and Cnb. 
[Equation 2] 

Lqx L0y L<fe 

(2) 



LightMatrix— 



La* 



L2y 



Lb 



LColorMatrix— 



LCor LCir LCa> 
LCo£ LC]^ LC^ 
LCo6 LCi6 LC% 



(3) 



[01 18] However, LOx, LOy, and LOz are the components of the normalization light source vector 0, Llx, Lly, and Liz 
are the components of the normalization light source vector 1, and L2x, L2y, and L2z are the components of the 
normalization light source vector 2. Moreover, LCOr, LCOg, and LCOb of the color of the beam of light of the light 
source vector 0 are components, LClr, LClg, and LCI b of the color of the beam of light of the light source vector 1 
are components, and LC2r, LC2g, and LC2b of the color of the beam of light of the beam-of-light vector 2 are 
components. In addition, each component of a color takes the value between 0.0 and 1.0. For example, it becomes the 
following matrices, in accepting it light source 0, existing and using the white light at the angle of 45 degrees to a XYZ 
shaft. 

[Equation 31 



LighiMatrix= 



0.5773 0.S773 0.5773 ^ 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 



(4) 



LColorMatrix— 



f 1.0000 0.0000 0.0000 ^ 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 



(5) 



[0119] Moreover, in (B), it calculates by the following formulas. 
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[0120] Naturally the results of two formulas differ and are right. [ of the calculation result of (A) ] However, (B) is 
compared with (A), and since there is little computational complexity, it can accelerate processing. In addition, the 
quality of a picture does not usually change. 

[0121] Next, as for a polygon including the peak concerned, it is judged whether it is a right face (Step S607). This 
judgment is carried out by whether the triangle polygon which consists of this vertex and two vertices processed in 
front of it in the case of a triangle polygon has turned to which direction. This judgment can use the method explained 
by drawing processing of the model for profile drawing. In addition, although a front reverse side judging is performed 
in this stage with the form 1 of operation, a front reverse side judging is able to be made to be performed before this 
stage. 



Page 17 of 35 



[0122] When a polygon including the peak concerned is a reverse side side, it returns to Step S605. When a polygon 
including the peak concerned is a right face, the lightness in peak conversion and the light source peak at is calculated 
(Step S609). YIQ conversion is performed in calculation of lightness. When it asks for the color in the peak by the 
technique of of (A) described in the top, it is calculated by the following formulas. 
[Equation 5] 

( Cnr N 

Y«=( 0.299 0.587 0.114 ) \ Cng (7) 
V I Cnb 



[0123] When it asks for the color in the peak by the technique of of (B) described in the top, it is calculated by the 
following formulas. 
[Equation 6] 



Y*=(o.: 



299 0.587 0.U4 



(8) 



[0124] In addition, the matrix containing the numeric value is the 1st line of 3x3 matrices for the conversion to YIQ 
from RGB. 3x3 matrices (transformation matrix) are shown below by way of precaution. 
[Equation 7] 

f 0.299 0.587 0.114' 
0.596 -0.274 0.322 ( 9) 

0.212 -0,523 0,311 



[0125] The data structure of the solid model before transparent transformation is shown in drawin g 16 . Drawing 16 (a) 
is the data structure of a solid model, and a triangle polygon has it by N all. A three square shape each polygon has the 
color (YIQ) and three vertex data indexes (IDX) of a material, as shown in drawing 16 (b). Although it has the color of 
a material by the YIQ system here, you may have by the RGB system. If the peak data IDX are used, the information 
about the peak can be acquired from the peak data table shown in drawing 16 (c). 

[0126] The normal vector (Nnx, Nny, Nnz) is remembered to be the three-dimensions coordinate (Pnx, Pny, Pnz) of 
the peak concerned for every peak data IDX by the peak data table (n is a peak number). If transparent transformation 
is performed, the data structure of a triangle polygon will change. The thing corresponding to drawin g 16 (b) is shown 
in drawing 17 . The coordinate value (x y, z) in a screen coordinate system, the color (r, g, b) in the peak concerned, 
and alpha value will be memorized for every peak. The lightness calculated at Step S609 to the field to which this 
alpha value is memorized is memorized. Moreover, although explained in detail below, when the triangle drawing 
processing section 205 processes, the color for drawing corresponding to the lightness range is stored in a color (r, g, b) 
for three vertices. In addition, although the range of lightness is 0.0 to 1.0, since alpha value is the integer of 0 to 255, 
what doubled lightness 255 as an alpha value is used. 

[0127] It returns to drawing 15 and a processing flow is explained. The color for drawing of a polygon including the 
peak by which peak conversion and light source calculation were carried out after Step S609 is calculated (Step S61 1). 
The color for drawing of a polygon is calculated from the criteria lightness corresponding to each lightness range 
stored in the lightness range table, and the color of the polygon concerned. For example, when the color of a polygon is 
held as a color of a YIQ system, only IQ is used among YIQ(s) and it is calculated by the following formulas using 
each criteria lightness Tn. 
Equation 8] 

CV > f 1.000 0.956 0.621 V Tn ^ 
Cng = 1.000 -0.272 -0.647 I (10) 
Cnb J I 1.000 -1.105 1.702 II Q 



[0128] If there is three criteria lightness Tn (Tl, T2, T3), three colors for drawing can be found. In addition, when the 
color of a polygon is not held as a color of a YIQ system (i.e., when holding as a color of a RGB system), calculation 
changed into YIQ from RGB by the transformation matrix shown in the top is performed. Moreover, although 
calculation results differ, the following calculation is performed when the color for drawing needs to be calculated at 
high speed. 



[Equation 9] 
[Curl ( Mr ) 



Cng 
Cnb 



Mg 
Mb 



(11) 
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conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0156] When peak conversion and the light source calculation section 460 perform solid model-reduction processing, 
the relation between the solid model 500 and the model 510 for profile drawing becomes like drawing 4 . Moreover, 
the front reverse side judging of a field is the same as the model processing section 310 for profile drawing, and the 
field whose same direction as the direction of a visual axis of a camera is the direction of a right face among the fields 
of a solid model is excepted from the candidate for drawing, 

[0157] The lightness calculation section 465 calculates lightness from the color in each vertex of the triangle polygon 
which vertex conversion and the light source calculation section 460 calculated. Usually, since peak conversion and the 
light source calculation section 460 calculate the color in a RGB system, the lightness calculation section 465 carries 
out YIQ conversion of this RGB, and searches for Lightness Y. The lightness in each vertex of this triangle polygon is 
outputted to the pixel processing section 430. 

[0158] The lightness range table 475 is the same for example, table like drawing 5 as an example 1 . In addition, 
lightness shall take the real numeric values from 0 to 1 here. Specification of the range by not a threshold but the upper 
limit and the minimum is sufficient (for example, refer to drawing 1 8 ). 

[0159] The color storing section 470 for drawing needs to keep three color data for drawing per each polygon, when 
using a lightness range table like drawing 5 . The color for drawing corresponding to the 1 st lightness range about [ as 
shown in drawing 23 ] each polygon (r, g, b), The color for drawing corresponding to the 2nd lightness range (r, g, b), 
and the color for drawing corresponding to the 3rd lightness range (r, g, b), The peak data IDX of the peak 1 and the 
peak data IDX of the peak 2 as well as the peak data IDX of the peak 0 which constitutes the polygon concerned are 
kept instead of drawing 16 (b) described previously. These data are prepared only for the number of the polygons of a 
solid model. 

[0160] The pixel processing section 430 takes out the color for drawing corresponding to the lightness range set up by 
the lightness entry section 480 from the color storing section 470 for drawing. The color storing section 470 for 
drawing is CD-R131, and is stored as an element of the solid model data 137. 

[0161] The lightness entry section 480 chooses one threshold of the lightness range table 475, and sets it as the pixel 
processing section 430. Every one lightness entry section 480 is set up in an order from the top, when using a lightness 
range table 475 like drawing 5 as it is. When the range by not a threshold but the upper limit and the minimum is 
specified, selection and a setup are possible at random. 

[0162] The pixel processing section 430 shared by the model drawing section 450 for profile drawing and the solid 
model drawing section 490 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 

[0163] The pixel processing section 430 determines the color of each pixel in the triangle polygon made applicable [ of 
the model for profile drawing ] to drawing, carrying out hidden surface elimination processing using the hidden surface 
elimination processing section 437, when processing the triangle polygon made applicable [ of the model for profile 
drawing ] to drawing. 

[0164] For example, in the case of drawing 4 , two fields 501 and 502 near the camera 550 of the solid model 500 are 
drawn, and four fields 513, 514, 515, and 516 distant from the camera 550 of the model for profile drawing are drawn. 
Since the solid model 500 is overflowed into right and left if it sees from a camera 550, these four fields of the model 
5 10 for profile drawing are drawn without carrying out hidden surface elimination only of the protruded portion. This 
protruded portion serves as a border line. In addition, the pixel processing section 430 determines a color in 
consideration of the color of the material of the model for profile drawing. However, the color of this material may 
completely be disregarded and the color (black or dark color for border lines) of a border line may be made into the 
color of the model for profile drawing. 

[0165] On the other hand, the pixel processing section 430 calculates the lightness in each pixel inside a polygon by 
interpolating the lightness in each vertex of the triangle polygon first outputted from the lightness calculation section 
465, when processing the triangle polygon made applicable [ of a solid model ] to drawing. 
[0166] And the lightness comparator 433 compares the lightness in each pixel with the threshold which the lightness 
entry section 480 set up. With [ the lightness in the pixel ] a threshold [ more than ], the pixel processing section 430 
draws the pixel concerned in the color for drawing based on the criteria lightness corresponding to this threshold. In the 
case of this drawing processing, hidden surface elimination processing is also carried out using the hidden surface 
elimination processing section 437. With [ the lightness in the pixel ] a threshold [ under ], this pixel is not drawn in 
this stage. If the lightness entry section 480 sets all the thresholds of the lightness range table 475 as the pixel 
processing section 430 and the pixel processing section 430 performs drawing processing about all the pixels in a 
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implernentation Pf ^^^o HDD107 (Step S303), and u wrll beacqn red a (S(ep s305) . For 
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position is usually defined as the souo , conve rsion. . , on of the model for 

.arried out Since the color of a material is aoju that 
me vertex of three square shapes each wn ^ ^ ^ ^ fa pIoffle 
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Sd^SB^ 

mi 751 The processing flow of the whole form 2 o t of processing perf orms mit m s «t ^ F ^ 
SSL as long as it was shown ±^ ^gffi^ SS^SS setting. And the 

acquisition processing ( drawing Ywhich should draw are included in o« fa a virmal sp ce 

acquisition processing of « ^ ^ ing is processing which changes * & lt 

state in a virtual spa ce ;s set up (S tep ^ ^ 1^ ^ d *^ a ^ processing of the position 

according to it, when the position 01 a { being performed, det ennmano p for profi 

m0 ve or a model is transformed By ^spo ^ perce ntage, etc. of a solid model ana ^ ^ for 

coordinate, the direction, the of the matrix for arrangement of a ™ > k stroke of an 

dewing is performed. specifically P«*«-^ °^Ced ft fois step S3 

profile drawing (it is used by d aw^J border-line drawing of Step b4 is pe based on a 

innut unit 161 ( drawing! ) a s f*l e wJ "draw a border line is performed J when ft is 

setup by the key stroke of an input unu of the model for border ime a 5 drawnj dfawmg 

udged that a border line is ^n, drawmg P ro ^ ^ & hne drawn ^Us ^ mg 

] About this, *»^^^^p S6). Drawing 24 is later used and flamed ^ ^ mput 

[0177] Acquisition processing u 
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• deed first whether the model for profile 
drawing is generated (Step S203). " f bec ^ erated in this stage. This judgment . «urr ed o wffl be judged 

Lei. Furthermore, the eo.or of me model s ^ , 

Si in addition, at this tune, though fo ^srze o after ^ model fajge^ ^ for pro file 

size of a corresponding sohd ^ * " f^tag, by the time the arrangement matrix o ^ 

model acquisition processing fortius V^«Zs$k profile drawing ment^ed late , t ^ ^ for 

[01831 Next, it is judged whet her i nei ted at step S205, the > J^Smw read at Step S2 07 

5£X When the model for profile Rawing »^ d when the model for profile ^draw that 

Sd£^^ 

^^^^^^^^ 
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u . . , ;n the oosition corresponding to the criteria 

position of the model for profile drawing my ^neement which contains rotational 

Hon of a solid model changes here, the ^^^^in the configuration of a solid 
[0187] When the direction of a souo m o correS pond to it is set up • * ' correS pond to it. 

tansform so that the model f^^^^J^ so that the model for ~™sponds in this stage, 
model changes, deformation P^^J| modd with which the model for profile drawi g drawmg „ 

mi 881 When it is the same size as the soliQ . x for ^gement ot me mo v Aing t0 a 

S model for profile drawing is ^g^, for pro file ^^^T^veBely, though a 
2 % so that expansion conver^nof ea ition of the model for profde draw ng . O ^ 

has just decided it. Also m this case, actual p n redrawing processing for profile 

Eng]dr 8 w,ngl^ 

0« example, *e 8=ontem^e„« °n part. ^ ^ ric - * e "° si,,0 f n ?*" 

Lee sing. Wanting to be careful «e » ™ P it is us e,es S for * » le _ ^ color of the 

calculation to the model for P™fi le J™"™* out , igh t source calculation as for for ^ . s rformed 
St source etc., but to be ™ disregarded. Usually, although ttas P^ « con for 

Serial of the model fe^^X^ral .hree-nimensions * dement process.ng, 

e^ansL conversion of the Reined, judgment P^-^^Sw and two vertices 

[0193] And as for a polygon md »™ 8 "Xther the triangle polygon which i consKB ou ^ a n0[ma , 

Step S507). This judgment ,s judged bj ' » h *™ , has ^ed to wh.ch dtrecton. Suppos g of , he 

Psseo in front of it in the «jrf . «-£ po^ ^ rf a ^ ^"^^negative, the right face 

arranged to the screen, on a screen, are from a screen) is used ana e 

5355^ 
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isil are carried out. The data in eacr, pix §et ^ color ot a 
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easily in lightness comparison processing , io htness (lightness distribution in a 

Ugon) m each pixel -* f J^g^S three peaks, since i. is «** £££ in the color for drawmg 

comparison processing o ™~™^ g ligh t n ess ranges (Step S647) value§5 „ uppe r limit 

and S645 are repeated until it pieces ses au i & 2Q9 cannot dea i witti two x { ■ used for 

hidden surface elimination wittr ttie torn §o ^ ^ tQ { ^ 

oration, a border line can be ^^^oi tawing of a border -to* 2 of operation 

[02121 The outline of the gestalt 3 of ffle drawing and the solid model ^mg for 

S g 25- • ^ ^^SSS^SZ Z gestalt 3 of processing 
contained in the rendering 705 for mode l arrangement for profile ^ J. sing sectl0 n 730 

102131 Moreover, — section 370 for ^^SgZ^c^** solid 

the lightness range table 375, the color gectlon 750 to PJ^J ^ Ughtness ca i cu lation 

pixel processing ^^^co^on and the light source «^^Sng. and the lightness entry 
model drawing section 790 • ^ ^ve calcu i at ion section 370 for calculation section 360 

section 365, the H^ess range ^ ^ c^<^<* ^ section 3 65 is inputted into 
380 are the same as the form 1 ot operar t of the lightness caicui secUon 370 

s inputted into the lightness ^^^^ess r ange table 375 is referred to a both Ae color c ^ Ae 

he pixel processing section "°;^g^. The output of the ^^^^^ma^ 733 used by 
for drawing, and the lightness entry s ^ n ^ U - xel pr0 cessing section 730. The lightness ; comp ^ 
Shtness entry section 380 - J^JJ^Sto elimination processing processing 
solid model drawing processing and the Inflae processing are contained m P ?9Q ^ 

( drawing processing for l^*"?"^^ fcr profile drawing and the solid mode ^™ ing corresponding to 
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Sof mangle ^X™^ f[ the forms • - 2 *M£SEK*« is targe, tan a 
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drawing may be retatrvely drawn greatly t of a correspondmg 
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$2,7] And the matrix setting «?^jjg^&J 630 for profile dmwm I » — *>> ^ 

for arrangement for arranging the model £ f arrangement is used for eonverao ^ mode , 610 

CaSraU™^ 
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motion 713. Moreover, light source caicu drawing of the same s ze as a su drawing 
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^im^ 
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e-e Ughtn- m -h ^T^V^^^SSS--« **. the 
entry section 380 set up. i L 
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draws the pixel concerned in the color for drawing based on the criteria lightness corresponding to this threshold. In the 
case of this drawing processing, hidden surface elimination processing is also carried out using the hidden surface 
elimination processing section 737. With f the lightness in the pixel ] a threshold [ under ], this pixel is not drawn in 
this stage. If the lightness entry section 380 sets all the thresholds of the lightness range table 375 as the pixel 
processing section 730 and the pixel processing section 730 performs drawing processing about all the pixels in a 
triangle polygon corresponding to it, the interior of a triangle polygon will be distinguished with the example of 
drawing 5 by the three-stage. This processing is carried out about all the triangle polygons of a solid model. 
[0232] Next, the processing flow about the form 3 of operation is explained. In addition, the following processings are 
processings by which the data-processing section 103 ( drawing J ) controls other elements in the main part 101 of a 
computer, and is carried out. 

[0233] The generation processing of the model for profile drawing beforehand performed in the form 3 of operation is 
shown in [CD-R record processing] drawin g 27 . If processing begins, the data of the solid model memorized 
beforehand will be read to HDD 107 (Step S353), and it will be acquired as a model for conversion. 
[0234] Next, it is expanded so that the size of the model for conversion may become somewhat large (Step S3 55). For 
example, the peak concerned is moved and only 2% of length of the overall length of the model for conversion 
concerned is expanded in the direction of a normal of each peak of the model for conversion about 2% as a whole. That 
is, if the height has the model for conversion concerned equivalent to 1 .8m at a human-being type, only length with 
each peak equivalent to 0.036m will be moved, for example. When this dilation ratio is larger, a border line is thicker, 
it is drawn, a dilation ratio is more small, and when the model for conversion is only expanded slightly, a border line is 
drawn more thinly. Furthermore, it is not uniform, and if a part is expanded more, only the border line of the portion 
expanded more will be drawn thickly. Since this adjustment is usually performed by the manufacturer of a solid model, 
the border line reflecting the intention of the manufacturer concerned can be drawn. 

[0235] In addition, when the normal of each peak of a solid model is not defined, the peak concerned can also be 
moved in the direction of a normal of the peak concerned using the normal of the peak concerned called for by 
interpolating the normal of each field which shares the peak concerned. 

[0236] Moreover, the field concerned can also be moved in the direction of a normal of each side of a solid model. 
However, since a crevice is generated between fields when a field is only moved simply, the processing for burying it 
is needed separately. Furthermore, since the criteria position is usually defined as the solid model, each peak of the 
model for conversion concerned can also be moved centering on the criteria position of the corresponding model for 
conversion. 

[0237] Next, it is set as the color to which the color of saturation of the material of each polygon of the model for 
conversion was the same, and made lightness low (Step S357). In addition, though the whole of each polygon is set as 
single colors, such as black, it is good. Moreover, it is good though a setup for mapping the texture for blur expression 
is carried out. Since the color of a material is adjusted by the manufacturer, a border line can be drawn by the color 
which the manufacturer concerned meant. 

[0238] With the form 3 of operation, since processing which reverses the front reverse side of each polygon of the 
model for conversion is not performed, the data of the model for conversion processed so far are memorized to 
HDD 107 as model data for profile drawing (Step S361), and the model generation processing for profile drawing is 
ended (Step S363). 

[0239] Next, the various data containing the model data for profile drawing memorized by HDD 107 are written in CD- 
R131 by CD-R drive 1 13. The example of the data written in CD-R131 on the level indicated by drawing 7 is the same 
as the forms 1 and 2 of operation. That is, in the program field 132, the program for making this invention carry out is 
stored in a computer 1000. Though this program does not include processing until it writes in CD-R131, it is good. The 
various data processed by the program stored in the program field 132 described in the top are stored in the system data 
field 133. 

[0240] The data containing the solid model data 137 and the model data 135 for profile drawing are stored in the image 
data field 134. The front reverse side of each polygon of the model which the model data for profile drawing show here 
is the same as the polygon to which a solid model corresponds. Moreover, in the model acquisition processing for 
profile drawing mentioned later, when generating the model for profile drawing, there is no need that the model data 
1 35 for profile drawing are stored. The data for making a sound output from the sound output unit 125 by the sound 
processing section 109 shown in drawing 1 are stored in the sound data area 136. 

[0241] In addition, though the size of the model for profile drawing stored in CD-R131 is defined by the same size as 
the size of a corresponding solid model, it is good. In this case, after the model for profile drawing is acquired by the 
model acquisition processing for profile drawing mentioned later, by the time the matrix for arrangement of the model 
for profile drawing is set up by the model arrangement processing for profile drawing mentioned later, the model for 
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u i outface is made applicable to drawing, in the 
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stage. 

[0269] When a polygon including the peak concerned is a reverse side side, it returns to Step S605. When a polygon 
including the peak concerned is a right face, the lightness in peak conversion and the light source peak at is calculated 
(Step S609). YIQ conversion is performed in calculation of lightness. 

[0270] And the color for drawing of a polygon including the peak by which peak conversion and light source 
calculation were carried out is calculated (Step S61 1). The color for drawing of a polygon is calculated from the 
criteria lightness corresponding to each lightness range stored in the lightness range table, and the color of the polygon 
concerned. 

[0271] If there is three criteria lightness Tn (Tl, T2, T3), three colors for drawing can be found. In addition, when the 
color of a polygon is not held as a color of a YIQ system (i.e., when holding as a color of a RGB system), calculation 
changed into YIQ from RGB by the transformation matrix shown in the top is performed. Moreover, the another 
calculation method explained with the form 1 of operation is also applicable to the form 3 of operation. 
[0272] Next, the one lightness range of a lightness range table is chosen (Step S613). In addition, although the 
lightness range table shown in drawing 5 is used with the form of this operation, a lightness range table like drawing J 8 
can also be used. 

[0273] Then, the lightness in the peak of this polygon is interpolated and the lightness (lightness distribution in a 
polygon) in each pixel inside the polygon concerned is calculated. Although the color of the peak is also interpolated, 
the result is the same, even if it interpolates the three peaks, since it is the same color for drawing. And if the lightness 
in the pixel concerned is selected lightness within the limits, the pixel concerned will be drawn in the color for drawing 
corresponding to the selected lightness range concerned (Step S615). The triangle drawing processing section 205 in 
drawing 2 carries out interpolation processing of lightness. The pixel color processing section 209 carries out 
comparison processing of whether the lightness in each pixel is selected lightness within the limits. These steps S613 
and S615 are repeated until it processes all lightness ranges (Step S617). 

[0274] For example, when the pixel color processing section 209 cannot deal with two lightness values, an upper limit 
and a minimum, the same effect can be acquired by using Z-uffer 21 1 together. Although Z-uffer 21 1 is used for 
hidden surface elimination, with the form of this operation, the same effect as the case where combined use of Z-uffer 
21 1 compares with the upper limit of lightness is done so. 

[0275] In addition, the value of the smallest lower limit of a lightness range table may not be 0.0. In order to lose the 
portion to which no colors are given within the polygon, in the repeat of the drawing J 5 step S61 7, a lower limit is set 
to 0.0 by the last repeat, and Step S61 5 is carried out. 

[0276] Above, it is repeated until it processes all the peaks of a solid model, and even Step S605 or S617 is repeated 
until it processes all polygons as a result (Step S619). 

[0277] If the above processings are carried out, all the polygons of a solid model can be distinguished with the 
lightness of a predetermined stage, and can acquire the picture of a cell animation tone about a solid model. Moreover, 
since the portion to which the model for profile drawing introduced with the form 3 of operation does not hide in a 
solid model among the fields behind a solid model is drawn, the rendering of the portion is carried out as a border line. 
With the form 3 of operation, a border line can be easily drawn by usually performing rendering processing and almost 
same processing for drawing of a border line only by introducing the model for profile drawing and reversing the front 
reverse side judging of the model for profile drawing. 

[0278] 4. The form 4 of form 4 implementation of operation is the case where processing of the form 2 of operation is 
used [ processing / a solid model ] using processing of the form 3 of operation about processing of the model for 
profile drawing. 

[0279] The outline of the form 4 of operation of this invention is explained using the functional block diagram of 
dr awin g 3 1 . The model drawing section 850 for profile drawing and the solid model drawing section 890 are 
contained in the rendering equipment illustrated as a form 4 of operation. The model acquisition section 700 for profile 
drawing, the matrix setting section 705 for model arrangement for profile drawing, the model processing section 710 
for profile drawing, the blur expression texture mapping section 715, and the pixel processing section 830 shared with 
the solid model drawing section 890 are contained in this model drawing section 850 for profile drawing. Each of these 
functions are delivering data in the turn described in the top. 

[0280] Moreover, peak conversion and the light source calculation section 460, the lightness calculation section 465, 
the lightness range table 475, the color storing section 470 for drawing, the lightness entry section 480, and the pixel 
processing section 830 shared with the model drawing section 450 for profile drawing are contained in the solid model 
drawing section 890. The output of peak conversion and the light source calculation section 460 is inputted into the 
lightness calculation section 465. The output of the lightness calculation section 465 is inputted into the pixel 
processing section 830. The lightness range table 475 is referred to at the lightness entry section 480. The output of the 
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each vertex of the triangle polygon of the solid model arranged in virtual three-dimensions space (calculating the field 
i where a triangle polygon is drawn), and perform light source calculation about each vertex of the triangle polygon by 
i which vertex conversion was carried out. Moreover, vertex conversion of the solid model drawing section 890 and the 
1 light source calculation section 460 also perform the front reverse side judging of the three square shape each polygon 
' of a solid model. 

! [0288] Also in peak conversion of the solid model drawing section 890, and the light source calculation section 460 It 
i doubles with the state where it was specified in virtual three-dimensions space, enlarging or contracting, rotation, a 
! parallel displacement, and transparent transformation it not only carries out, but When the model for profile drawing 
after being processed in the model processing section 810 for profile drawing is the same size as a solid model, peak 
conversion for reducing the size of a solid model so that a solid model may become small relatively to the model for 
profile drawing is carried out. 

[0289] When peak conversion and the light source calculation section 460 perform solid model-reduction processing, 
the relation between the solid model 600 and the model 610 for profile drawing becomes like drawing 26 . Moreover, 
the front reverse side judgings of a field differ in the model processing section 710 for profile drawing, and except the 
field whose same direction as the direction of a look of a camera is the direction of a right face among the fields of a 
solid model from the candidate for drawing. In the example of drawing 26 , it sees from a camera and the back fields 
603, 604, 605, and 606 are excepted from the candidate for drawing. 

[0290] The lightness calculation section 465 calculates lightness from the color in each vertex of the triangle polygon 
which the light source calculation section 460 calculated. Usually, since the light source calculation section 460 
calculates the color in a RGB system, the lightness calculation section 465 carries out YIQ conversion of this RGB, 
and searches for Lightness Y. The lightness in each vertex of this triangle polygon is outputted to the pixel processing 
section 830. 

[0291] The lightness range table 475 is the same for example, table like drawing 5 as the form 1 of operation, or 3. In 
addition, lightness shall take the real numeric values from 0 to 1 here. Specification of the range by not a threshold but 
the upper limit and the minimum is sufficient (for example, refer to drawing 18 ). 

[0292] The color storing section 470 for drawing needs to keep three color data for drawing per each polygon, when 
using a lightness range table like drawin g 5 . The color for drawing corresponding to the 1st lightness range about [ as 
shown in drawing 23 ] each polygon (r, g, b), The color for drawing corresponding to the 2nd lightness range (r, g, b), 
and the color for drawing corresponding to the 3rd lightness range (r, g, b), The peak data IDX of the peak 1 and the 
peak data IDX of the peak 2 as well as the peak data IDX of the peak 0 which constitutes the polygon concerned are 
kept instead of drawing 16 (b) described previously. These data are prepared only for the number of the polygons of a 
solid model. 

[0293] The pixel processing section 830 takes out the color for drawing corresponding to the lightness range set up by 
the lightness entry section 480 from the color storing section 470 for drawing. The color storing section 470 for 
drawing is CD-R131, and is stored as an element of the solid model data 137. 

[0294] The lightness entry section 480 chooses one threshold of the lightness range table 475, and sets it as the pixel 
processing section 430. Every one lightness entry section 480 is set up in an order from the top, when using a lightness 
range table 475 like drawing 5 as it is. When the range by not a threshold but the upper limit and the minimum is 
specified, selection and a setup are possible at random. 

[0295] The pixel processing section 830 shared by the model drawing section 850 for profile drawing and the solid 
model drawing section 890 carries out processing which interpolates the color or lightness of each vertex of a triangle 
polygon, and searches for the color or lightness in each pixel in a triangle polygon. The algorithm or the algorithm of 
phong shading of gouraud shading is sufficient as the method of interpolation. 
I [0296] 
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tca-ovr, fulfil?! 3 xf •» ^T-n-g^nfttQie^ u =r 

W&IEKtf ffl 0 M XZtlXis <0 , tuffilg 4Xf7 7T-ft 
Huffily rf>lc^46^sn/ifei:tca^^Tfe» 

MffiftSBfiSiSffltf'/l/©? -&ffi#OBA{ftBlctt LTR 
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HufE^y^XO^M^lcWLT^^^nT^S^S 

ti^^r, ahes 4 7t -y ^-ptwsnfcWE* y =f 

BJ3g#-£©8£BT-l^Mtit£nao&b^;WcTCg 
WaWtffJ^tJ 1)11 £>ftT*5 D , fulfil 5 Xt -y 7T*Vc 

=r>*«a-r «£ 6 Xf -y 7 £ , 



(2) Wff!B3 2 5 3 02 0* 

BKse^TSutB^ y :J>#j8a*n4'<*««*fi-jrr 
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10 fcS^T, BufB^3X7 L -yyT'l+»^n/-ct5fB*y 3 

4xf7yt, 

H^g^-^olSffl 7? U^;l/5t it * niog l^;Mcft* 
tt*93S#<ffl 0 6tlT*3 0 , flftfBJg 4 Xt7 ^T'lt 

»^tifcHuiBig 1 <o?ga5tfl5*i§sou^;i/«fcfijt» a 

fulfil y dTVte^ibH^^nfcfekfcSrJv^Tfeit 

=r v^fasrt sin 5 xt >y 7^ 

TK^lfiJttTfS^yrf^flD^^A&^&n^EfeT 
fSH-r^^6XT--y7 p t, 

*#t? c t «mR -r % u > 2* y > y * s« 

t -r-s y :j>7**j«s fifeiM**?^ 
%i^>^y vmi/>^y >^i5mx^x. 

■r;t/*8l» U fBHSBtc^HS -r^m 1 Xf7yt« 
JO H«fB2:f**-r ;i/*S#-r SffiB fc mJIBMfPfSliffl^T^ 
^IBB-r«m2 7.x-yyi;, 

%iantTv5^y =r>©*i*^i6^»e.ntciBfeT*}«iiS 
jSfflBtfieoTflOE#U3">w«Bsna'<#ffl«*w- 

40 ^SU^^ItRt^l 5 Xf7 , 

itufBSI 5 7,-r -y 7XWm\s^)WMiR-£t\2>mic. tufB 
^yrfXDSHjSCWLT^S^^nTVSWgCS 
fMBft 4 Xf -y yT-ftSC^ tltcMmX y 3*>A^ 
BStlS^trBWO^ajRffiBK^tSWB^imtL, 

BB*»B-r *B 6 y ^t. 
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•3%. A0E& 4Xf7 TTfWS nfc*HE# 'J =rv#8l 
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Bsit£fiSB-t 3IH 6 7.x y 7t , 

B3fEitt**7 r ;V^^$t-5fiiBtctuE«iSP«SiSffl*T r ;l' 
/0 ^El-r^SZXf'yyt, 

fijiBiz^^x^SfiSc-r-s^yrfy^jc. Bf#©«jatt 
BtueoTfiffi^'jJviMaHsns^taw^tnifr 
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^&U^£jiiiR-f 3f£ Uf^/i, 
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^ttKgSnfcfefca^<fe *EttgBfctt*ftU 
oa^HuEm-^O^ffiBtcWLTS^lRlltTV^S*'; 

30 [n*^9] lESffiiBrticEBsnjioajwrsww© 

7M*5? D Rjfi6%ESl!S<*T** ot, 

x/i/^atw u, E««Btc«w -rsa 1 xf77t, 

40 «JEH»}iiiffl*r;H03'6m#©aMiffiBC«bTa 
t5S3Xf7^t, 

HuE5i»t-r ;U^«fiStf 3 # y =f >«5K: , «HEBr^<0« 

jSttBE ^ ^ tb5Ejk y =f >«<»hs n*"< s m&mi 

SuE * y rf vcse^k w b t f J6i§^ a nr i> 3 
ics-is^T. SuE^4 xf7 yr-itP^n/cHfiE^y J 

5X77^. 
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*f &fg3X7->y:/£:. 
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icgoVT, HufEm4Xx^7 P ^tt»^nfcBulE^y =f 
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L TKMHttBfcttW u *Mefi##^ME#y 
riy^fSiirf £H 6 x-r v 

- 0 njiffi*EM«(*-ea ox, 
E««Bfc«<fr r3»§ 1 xf-y/t 

tuf EStt^x^&a "T ^ fifcfite Sijf Ett^ffiliffl * x ;1/ 

tca-^r, iitEffi 3 xx ^ y-ett»«nfcWE# y =f 

4X77^^, 

»aW*W*J0ST6nT*0. HufE^4X7 L ^yTSt 
T6nfc«UE««W*MSfcB*SI*fca 2 O0^S»^ 

me*u z2>iz^&mfezrLrz&ticm-3^T&ft 
ffi^figL TEttgB*cteWL , «Eft»*-emE#y 

d'V^JSB-r 3§5 5 Xf- 

}|ili-rs^6X-r^yi:, 

3>lfa-^tt*a9Rlflia:E»»i*o 
[If^Sl 3] C3BB6IBrt»cEB«tlMo«B'r*»(* 

- ^M^SX 0 pIIJE&E»«f*-C*o T, 
BuE^n^Afi. tuE^Vtfo.-^lc, 
BuEfif^^xyl/tcWiSLjaoHuEAf**^^^ 

50 v»c»tf;-r«#y =r>oaffi^s<E?nfciftWfiiaffl* 
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fcfattT^Stfy 3>©#*^&£i&&tt;fcEfeT-18B 
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Iff 33i4Xf -y^. 

B^g{i-^©HfflT*b^l/^^nTfet), §«PI 
20 g*^J6^iS^5>nfcSa©B^gl^^;l'^a, — o-f 

Mies 5 Xf -y yr*wgu^;i/^s«?*ns«tc tuE 
#y J><D&m&icttLr¥ib®%.$t\r^%Mmcm 

-3%, mm 4 Xf 7 7°? ftWSnfcffilEtf U 
H*ftS^#««©#B*fflBfcfctt*Wg*ltll£U 

se*B*(ftfifcfe»*wg^iiJEas?«n/!:w*i/^ 

;PfcW(£-rsWg©i5HrtT*feS«^©*. MESSRS 
JO Big£:}8B-f £>SI6Xf 7 7*fc> 

©yi-ffiii^gfrsigac^y^^-e^^nfci^-f 

*EHf 3fSI2X-f -yyt, 

HufBSr^^^i/^flifiK-rs^y =r>*t, m#©«xsttt 
bk tie o rSGie* y =r b s n « ^ t sw*jwt 

gA^ft^ic^ 6nfc«a©^g e> x -o-r 
oBjg 4 xf y ? t , 

hIjI 5m 4 x f -y ^T*Wg ^ n 5 Stc . S5I E 

# >; a* >©^im.^ic « l r ^^igs ^ n r v > s s 
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^*»s*nft&k:a^< a *c«ttBfcttwu s« 

H**«§BT *8f 5 777 7 
SulB^IBfiiiiiffl^x;!/^^ *«dEBf#OflLSffiBlc»L 
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^tOI/* b > ^ y > iff S SffiR tf »BMtf fc: U > ^ y 

ttEfigffcicB?So 

[0 0 0 2] 

(CG) Jc»r«BBBH:««ftBiSfe*BtfTV^*o SEE 

[0003] -is, m^nr^z cg &fficD<&<Dttm 

\c&, 3mn&l%i\s>9Vy9 (non-photorealistic r 
endering) *ftot><Oft$>&o lO^WI/V^'JV 

fi{**T/V<&Bfl»*IEL < JiB?*Bft£j£&1ffit>B 
[0 0 0 4] «IAtfWMV7-8 5 3 1 O^ffiKte* 

a#€-r^u>^y^^?nsia»i:. y^sf**^ 
tp E 9 ***** L r IWBBtiiBf * aw^iR * t > 

So WHPF7- 1 6 0 9 0 5^f8tcte\ SKA 

fcl/T* *BB^BWaB»fr25^*«imLTBSBB* 
[000 5] 

±ntf, BJSB^iiB-rsfefetcttitttt^i/S^yrf 
(•w»»*tttH-r«ffla^i8«'c«s 0 taw 
[0006] ztzmtEs 3mnwi'y9v>9&ffi£L 

■till' — * — i^B > (eel animation WTir^7 
-*£W9c ) 3 *B»*CG 
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So 

[0 0 0 7] jiW^rr^UV^y >^LT-fe;l/7^^ 
BOBBtfia-Ti^ffifcLT, AB^WfenftflD 

»*"r;l/OBSBB*«»BStintf. £ric£ft*B«tt* 

[0 0 0 8] tot*«5BOIWtt, <E»£IBlcKHS 
nfcfi(*^'T7i/K:'fe;l/7^^M<D^fe*llfiS , rs 
SKfi(*^^l/Oli^%IH*ftJ!iaT«SBU, 
f**r;l/©«fe;i/7-^«OB«*SIH"C*««k'5fc , r* 
u>^y v^ffiRasgfiMtfkibvyyvy- 

Btt-Ticfci?**. 
[0 0 0 9] 

[BB^rWft-rSfcftO^g] #5B9i©B 1 <DJB8»;:« 

20 s, {fcm£Mmcmmzftrz±Lfc*T>\'%i'>9v ^9 
?%uy9v>9ijm±. s^wci^tsw 
nrciwstBffl*^*, ait^ex^^s^-rsfitg^ 

»3e»6tlftEft-eatB-r*B2XT-y7fc % 0J3gtf- 
SEHEHT* U^7b^tt « nio§ U^;Wc 3 M 
ttWB^JOST&trcfcD* IMfrerJl/itfltBSft* 

;l/»fc»J 0 ST 6nfcft«W&WKfcB t»Aft!B 2 © 

m&^t, AL^T-iuc^m^ntz^ticm^ 
30 Tfe»«*sau, fi^wtffiWtx/vtitB-rftJiia 

[0 0 10] fi^-r^^jiWa^^a^S^Ofe^O 

^e>M^^t^ofecD<Dp*gffl!l*^>^y y^nso 

MfnitfStBsn, ±?&^rzm9±Lfo*7;ittf&m? 

[ooi i] *m$(om2<omm\c&%, {B&sasifttc 
eb s nR-omrn-? & »{*<oiwi!i*« t + %> mm<o # y 

#y :J:yic#]S-f s#y =f v^s^SK^ft/*cteWfiS 

«ttBtBWOTffl*x;V*EB-r*ll! 2 Xf>^ 
i:, BI«^ffl*riV©5*m#oajftffiBt»LT* 

m^os^fiiBttieoT^ydry^aiBSfts^t 

50 LT^ftRS^ftTV^B^fiicS^^T, ^Uf7^ 
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[0012] *awo*3o««fc:«*u>^y>^ 

^ydTvoam^Jtbr^ttKfisnTi^w 
gtcg^VT, a3xx^yTttw«nft*y=r>A^si 

VtWttiltm l 0!B«»3l5*WK01/^«(c:|J9 S 

#y =f yu:^ »«S«tift&fcfc»^i^Tfe»fl;*a« 
U SKfi»*-e«JE*y 5 Xt?;/ 

[0 0 13] *»W©SB4 0»»*C«SPV^y>^ 

saixfy^ a{**^i>*s***ffiBfc«*ra 

iSffl^7 r ;l/^§Bg-r^^2X7 L ^7 p ^. ffrSWISiiffi^-r 
;1/<D 5 % ffi#©8W&ffi« » L T fpj T l >S * 'J =f 

fcsgfc&nfcefeTit b^ as 3 x-r y f 
t, 3if*^7 f ;i/««ij«'r«*y=fv«^, Hfr#o«jatt 
■^aot*y=r>«^*n*^*««*»»-r«* 
47f7^, #ydr^o»iiwifc:»LT**R«*n 

=fv*»B*n*^*««oa i <DW&Wpmm?% 

tc»J 0 ST SftfcfWWWHWcllMW ft* 2 £>PJ3g 

*y ^yteW»e«nfcfefcfc:«^Tfi» 
[ooi 4] ^mm(om5commicm^u>^v>^y5 



(7) tifflFlR3 2 5 302 09 

*t**yj>»fc, m^oWAttBKia-sT^yrfy 
immzti***mmtetfmir*K3XT'y7ks #y 

dT>©*llljSk:»bTWire*hTV^*BIWK:»c5v^ 
T, ^3XT-yyTH-^^nfc*ydry^fi5ii?n§^ 

ftwa^woST^nTfeo, 3S4xy-y7Tsmsn 
fcss i owa^*wa<ou^;i/«tutiiosT&nfc« 

/o ^ftHfisnftfi^icii^^Tfi^fftsrtL. SKfe 

* r 9 % m#0«7^ffi« L Tg£ IrJ T V ^ # 
y ^>0»«r^ *S*e»nfelBfeTSiH"rS!B 6 Xr v 

ft^tso m 5 commit, m4(omm<otsmmm<Dm 
[0015] *5gwoig6offiafcffisu>^y 

ffiti, St^^VfcWJKLaofi^ril/Oftrfy^v 

2t? B^^?Pffillffl^T r ;^S2g-r^^2X-r^^^, $tS5 
ffiSffl^e-r/l/©^ 'BBf#<oajSffi«*c»LT»*lRlCj'T 

^ * y =f vo^s^ftffi* 6nftEftT»iB'r«* 3 

r-vft. s 5 y ^au^iR^nss 
#y rr>o#n^cwbT^i6ia^^nTv>-§>pfla 

ns^t®iaosii*{aBt*3yswa«r^»t, a^ 
^Ki*«i;-r*»PW*fttf#y dvic^feKS^tifc 

feK:«^< fe-eaBHKR*«W-r*IB 6 Xr * 

[0016] *»woa 7 ojsttcft^ i/^^y >^ 
at*. a^T/i/KW^bfiofl^-sryv^ft^y n> 
icwjs-rs^y drxoaB^sKsnfewswiBffl^r 

-ft, ^Stt-S(OlBHTU^;l/5jy^nTfeO. 

aipWBtf^fe»^tt6nfcita<owa^;i/^6, 

-Of OWfil/^V*IS{t5S4 Xf77fc, §I4X 

T^^TBBau^^3i3K«nss^, *y jyo&m 

$JcttLX^&WiJ£2ftT^%Wmc&~3Z. 151 3 Xr- 

•y yTtt»**ift# y =r ^ffmmztxz^mmv&m 
50 mGmiztstfzw&z^nLs mnfituxtstmictstt* 
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£^a65£i6 6 tifeSEfeT'SSiS-r 5S6Xf7^*t 
[0 0 17] *^©S8 ^SJC«5 l/V^'j 

-of 5 Xt^ ^ 
t, s 5 xf 7 yT'«s:i/^Hfi?n«sic, #y 

ffl«»c & » § * nft m« u^i/KWje-r « 

[0 0 18] *56^(0^9<08eWc«Sb>^U>^ 

tftt^x y =f>«ttc, m^o£j£ffiii icfco r# y rf y 

*I^/l/#Bfc*ft*«c* *y=fVO«lHj*K»LT 

stifc*y =fv^«iBsns^*««o»iii*ffi«fci3 

y rfy«cwR«snftfete«-5<fiTfaiHiii8*«H 

/5{MfcttLTB*fttfT^s#y JxD&^tbjz&b 
bnrzm&x*ffiMirz>m6x : Tv7ttt<e;tSo mscom 

TfcS 0 

[0 0 19] *^co^l 0O«ttlc«E6, BBffiHA 
tc EE * tifcAi*^ -r;l/% U v ^ y > y-T £ 7 a ^ A 



(8) W«FJB3 2 5 3 0 2 0^ 

ti. zavea-^lc, iti^7M/ic8oVT£$£nfc 

icm K> ST &nfcfW»fcE*fcB*»*fcB 2 <&03S 
[0 0 2 0] *SBB<03li 1 1 (OffittCftS, (ESffiMrt 

y n >TM^^nfciz:i*^-r>^b>^y v^-r* 7n 

{*^x;U©£#y =f>te«j£-r*#y =f>0«»*KK 

^2^f7^L BIWBfflt^Oi^W^OBjfiffi 
20 Bfc«LT««:fRl^Tl^*y ^(DfrZ^tbrnftbtl 
fcEfeT«t^^3Xf77 P fc, A^^l/ftBrtf 

«*y =ry»ic, Hf^o«jiS[ttBfc(KoT*y =f vwi 

OSH^^^LT^i&R^SnTt^iBfifcS^v^T, 
B4^^y^TfhW«nft*y=f>OTiB*ti*'<*B 

-£<DtSH T U-01/#tt * ftfio& l^;Wc{tStM&eS 
*WWQaT6nT«9, BSXf-y^TtmtSnteB 
1 OWS»ffi*WS©U^;l/Stc»J?)aT6nfc«SW 
30 aWfifcB***feB2©W*»*i:, #yrr>ic^# 
K£*nfcftfcfc»^Tfi#W*£j*U SKfe^flJ 
TsR y ^^rfSH-r & B 6 X x ^ ^ £: £ -S § *b 

[0021] *5g^<omi 2<ommz%%>\sy*t*)y<? 

fiofittJ^^i/o&^y =f>tcj#jsr**y 

^KKSnfcBWfBffl^r^KB^iB l^r-y^ 
aft^xyUSS^SfflfitcBJWiBffl^^SE 

it^27f7^> ut**7 , ;b*«i«"r*#y n> 
sic, m#©«j£ffiBteffioT#y ^v^jsis^n^^ 

WLT^aS^SnTlr^^fiicS^^T, S3^f7 

yTtf»*nft*y =r>3WiB*n*^*B«©B 1 <o 

W*»**tHW-*B4^yy*:, WS^-ffiOBB 
Te>nT*3t), B4Xx^yTlHICSnftBieOW«» 

50 ^faa-ri>m5xf-^y^, BSBfiSBffl^^i/od'&m 
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[0 0 2 2] *fgB^^i 3«S(C«U>^'J^ 

w l rs«rfqjitrt ^ # y rfvoa^A^* 6 n/ciB 
m^m^mxrcm 2 commit , rfyrJvic^a&tte 

U rfy^JSiS*r§^ 6 Xt ^ y ^*HfT*-&*fcA0)y 
[0 0 2 3] *SS«CD8S1 4 0««£ftSU>#y>if 

xVl/^S^^^fegtc^ffiliffl^7 : -Vl/^g2g^^m2 

tt» , r^^4xf-^7 p ^> ^e^-s^iBH^u^/i/^ 

K£ttLTK£fa#tv5#y drxD*L%^46s*e)n 
ftEftT8iiB , r*a 6 xr 7t*nfiz j &&rcib<D'7 

[0 0 2 4] #J8W£>3!1 5 U>^y>^ 

fiofi**-r;i/o*#y =Jvfc#js-ra#y nv^as 

fc, i£(*^x;l/*a#^SfflHtc«f|5filiiffl^-r;l/«:E 

^{4gtc»LTa*^ri^#ydr>^^a6S 
ft6>nfcEer*«sia-rss3x-ryy4:, ift^e-r;!/* 
«j«-f *#y =fv«*u, ffi4©«.«ffiBfcfieoT#y =r 



(9) ^^3 2 5 3 0 2 0^ 

KSU^IRShSSI;:, #y^>0*]IW[fc»L 

w«nft. *ydr>jwtH«n*^*«i«o*HjK(tt« 

[0 0 2 5] 60«Mite«*P>yy>y 

WStetrn^liWBIiilffl^rr^Sffiff-rsiB lXf77 
fi*^r^^a^§ffigtc«fRJSliffl^r;l/%E 

20 etc, m^s^fflWj:fie-3T#ydr>^»®?n§^ 

^*w«ici^ S3xf'y/t'fn?n/c, *y=f 
jo tiftwsu^;wt:»i£-r5iii|iw*atf*y =r>tc^ 

«B£Sftfcftlc»-3< fi?^KH«««M-r«ff 5 X-r 

ra*fii*j'Tv>«#y dv<D&£^&£#£n/cEfeT 

fiSB-f 6 X-r *y ^i:«rJtfir S#&fca6<07a 

[0 0 2 6] 7 0«»t«5l/>yU >^ 

^lilPffiiiiffl^r^Ktf-r^SlX-r^^, ici*^ 
r;l/*a«-rsfflHlc|fi$BSiBffl*7 ? ;V*EB'r SSB 2 

40 xf7^, ii^ijffl^x^^^m^o^aHtc 
eT^s^§m3xf*^yk, £#*7^i/*««'r3# 

y dr>Stc, Bf#0*SfflBtcfflf^T#y n:xtffiSB£ 
n§^fI^ItSt^^4Xf77i:> UBKtt-S© 

#s#?sft*«K:* *y^yo4HijS[«cWLr^»»s 
50 #y drv^sisi^ns^tffl«o»B*ffinic*3tts^ 



-9- 



19 

[0027] #fS0£ofgi 8 0««te««uy^uyy 

S*i*t#B*0*BBfflBfc:*tf t, 3 
K«flJfflBc&tf«9Ilfctf« W*nft«*u^;Wc 

fcefc»-3< fi-es&B**«B-r sb 5x77^, 

BWItBffl*7 , ;l/05 "6»f*0*SMfi[Bfc»bTB*iRi 

tfrv^tfy^o^wsaftsnftEftTaiB-ra 

[0 0 2 8] a*, 1 071SB 1 8©««IC 

RS^n^^ fflJ*t£CD-ROM, 7D7tf"f 

IEBB(*X»IB«»BK«»«tiSrny7A«:=i>e 
«KCfy-AIM*«!'P**o Sfc* IBBWMckiJ: 

mew, ag^-rsc^^T'tScfc'pfcftSo 3 

[0 0 2 9] *««BOB 1 9©!B«tc«S. BSfflMn 
y»Btt, fift^^l/tca-Ji^rSfiR^tiftltJHtBflB 

BfS^Rfc, WB^-SOBBTb^;V»»*nflo 
S#*f f ;W«B«n*^*««oW*#*t'**B 1 

[0 0 3 0] *|6K<OBl7!iSB9<Offi«JcflgSU>^ 



(10) 1#f^3 2 5 3 0 2 0^ 

20 

»»*B*cfc*nMS*a:* 0 for, KKSnfcjBB 

[0031] *kw<o»2 o©B«t«a, Bssnn 
icEBSnftfi^-r/l/SUV^U >y-r*y-ABB 

70 5JU*ttttLfc, nvifa-^BWD^BftEBBtt 

tr/l/fcS^^T^a^tlfcllJHaBffl^-r;!/*, St* 

f f ;l/<Ort«* : P«>S«)6tiftEeT«B'r*«fil4:, flf! 

Ol/^;l4jKMDST6nfettBWft9iBfc:B*JI*Aft 

fcffiB-rsBflgfcfc^ffiStfSo 
[0 0 3 2] 

£ - 70^5 A* jlfFTfcn yea—* i o oo^-i 
*Blfc3RTo 3>tfn-^l 0 0 O&nvtfa-** 
f*l 0 1 *«A/TI3 0, C(D3>^-^*ftl0l 
tt, ^©flffi/sx l l 9(«:tttX$tiftBfffflaflSi 0 
3, 1 0 5, a-FtVX^ • K^HDD 1 

30 0 7, U-^VKftUMBl 0 9, ^57 W y *X$B38fl 1 

] k cd-r K7^?i i 3, mm^y^-7x-x 

1 1 5, SDV^~7x-Xa3l 1 7##if 0 

[0033] co3>ea-^*tt:i o lo+r^yFSa 
ggpi o g^xe-^-t^^^vKffi^ii 2 5 
tc, 1 HiBSWffil 2 2^W 

■f^S^SBl 2 lte*ttStlT^*o Sfc CD-R 

F^-tVl 1 3 lc& CD-R 1 3 l*ft»U#£o Bffll 
^>^-7x-X 1 1 5tt*y 1 5 1 
{*] 4 lfcftLTSagSttSo ^^-7i-X^l 1 
40 7 &C{£A*jgg 1 6 1 tfSSESftTl^c 

[0 0 3 4]»KfflI»10 3^ CPU^RQMfcH 
HDD 1 0 7^C D-R 1 3 1 ±£«tt£nfc 
yn^A«HfrLx nv^a-^ 1 0 0 0OSI»*fi 
?o ^^U105^ «JM&g«n 0 3©7-*xU7 
T*«§o HDD i 0 7ti\ 7o^5A*f f --#*«#'r 

*ffl8»l 0 3tcJ:D^T^nTl^yny^A^^ 
^Kffl**ff5 *3B»bT^*B*lc, *<Dfi^*» 

50 -r^o 
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[0035] y^7-r **xmui»i i i a. isssaa 
an o 3^e>m**nsJSH*^S£-3T> as^si 

2 1 OS^iBS 1 2 2 k:«SftfT5fc*OW^*tt*f 
So CD-R Fvl'7l 13S, CD-R 1 3 1 fC*fb 

7x-X 1 1 5 ti. jifffgftl 4 1 %ftLT*y h7— 

frtlZo -0*-7x-Xffil 1 6 1 

frb<DX1l***V 1 0 SiCtti^U »J«aggP10 3 

[0 0 3 6] ^Wlc^S^n^ARtfr-^tiSW 
CTAfcf CD-R 1 3 UC|g1gSnT^So ^LT. CO 

T-*ii**y i o sicfsnsn^o ^7-^y^xia 

JttafcU a^«B 1 2 1 Og^affi 1 2 2 te*5**f* 

[0 0 3 7] ^ICI 1 fc^nfc^77>r 'V ^^ffiii® 

1 1 16D-fi?IJ%0 2^fflV>TP^lClft0^*r^o ^77-< 
y*7ffli»l 1 Hi, rtSP^Xl 1 9fc4>*>DB*!)* 
f70Ji*fflffl%62 0 1 > ^X*J»ffl5 2 0 1 tT—ZO* 

0 5, =ftJE«Bffla»2 0 SfrB^T-^^attfflO 

sa^i^ss-ri)tf£^;v^^-4a^2 o 9, sh*o 

Zfil%«ttLflovf ^ir^^-JftaSPZ 0 9lcJ:D{£ 
ffl?tl5ZMy77 2 1 K Sl/Vf *-tr;l/#^— J&agfl 

2 0 9^6^^fiSfflx-*£«^t"3 7b-2> • ^ 
7772 1 3££^£? 0 ftfe, 7b- A • 2 1 

3fr6<oa^{i^j\ g^sii 2 1 tcffi^n&o 
[0038] y^7>r ^^xjaaspi i no^xniB 

2 0 Hi, iMSJfiJIffln 0 3^6ffi*«tlfcltli^* 
rtSS^Xl 1 9*r^LT»gU ^7>r y **«J318fl 

1 i i rt<o«<g»»W2 o 7Xttsftfl»iHtt9ff 2 o 

SlC&tltZo i^a^m, ^KiS»^2 0 7Xfi 
= ft?Bfilli5aa®2 0 5<Otob£fiSB/SX 1 1 9^/TL 

t^u i o sfctti^-rs/tfeojaa^feffdo 
<o»**Hftje«iiffl3«2 o sicfltirr*. 

[0 0 3 9] Hft»«lBfflaffl2 0 5ti. =ft»*UJ 

2 0 9B, Hft7BfiiHKlS»2 0 5&3if£?2>=ftJ&# 

•M7772 l 3U:«^a«*8*iityo ccd^, 
-fe;l/#^--iaggi5 2 0 98Z^777 2 1 1 £{£fflLT 



(11) RfRS3 2 5 3 0 2O^ 

[0 0 4 0] «*tf, ttfffflafflU 03*V jf57-f? 
>0£HjSW>ffilBR ffSMtft Jt» t BB-T § If r - 
fc*§£fc&, ttT©*oft!6I^77>f7*7jai» 

1 i lrtr-sgflisnso JiH^^SQLfc/^siwap 

2 o i ttft**»raa«»2 o 7 tcm^-r So trains 

B2 0 7B, a4»*Rtf^ttlV*itttU 
[0 0 4 lj Hft«»iH^»2 0 5«U =ftjg*u=r 
2 0 5&. co&HfRfcfctfSffiflHI (Z R 

a v fe^e^-fe;b^^-5aJigi52 0 9tcm^TSo if** 

;l/*7^ffllW2 0 9tt, 2^^772 1 lfrfc^Bli 
20 *03Hft©Z«*R*mLT, =#S»«iBffla»2 0 5 

#3ss<ozffi£0/h£tfnif, \z2*>)\si3*7-vmm 

7 2 1 lrtOfBUfuMtc^L. SfllHJROKflMlctt 
f£;n7b-iA '^7772 1 3rt©ffi«ffi«fcMJE® 

[0 0 4 2] fcfc, SKBIR<oe^aWfi (affi) *<R 

-»182 0 9ti, SI5ffl*<0ffi«ffi^WlSf S7U- 
JO A»^7772 1 3rt©K«ffiBU:lEtt£nT^£fe 

*»W-(?tiW*u, e 2 0 9te, ceo 

M7b-A-^7772 1 3 0Sff^cD{aBtClB1S-rS 
[0 0 4 3] ttTfc^r#*«0#««\ HlfcSSft 
40 [0 0 4 4] 1. HfliO^Sl 

^ic*5g0^o^jsojBffi 1 o«bs^0 3 common y Z 

#V HfPfiSBffl-tx/HSBgBS 5 0 t± 

^ir)imm^3 9 otf-gsnso co^ffiuffl^e-f 

;l/fSBS(5 3 5 Otcti, HIIJ}iBffl : ef f ^t#8P3 0 0 
fc, ItfBfilBffl^-r^iBBfflvhU y*XKSSB3 0 5 

mmiw&^idBas3 1 ot, frttimmr* 

^t?7 tr>^gP3 1 5^, fift-^r^aSiSfflJS 9 0 

i:^ffl$n«tr*-tr;i/ffla«3 3 oitf$$n«o en 

50 gOftMEtt. ±Ta?-</clilSTT r -^^ttgL^t7 
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[0 0 4 5] £/c, a(*^-r;l/filH»3 9 Otcte, H«S 
a«Rtfje«IWffl3 6 0 k, W»Utt»3 6 5 k, OB 
SigHx-y;l/3 7 5 k, fiSiSfflfeH-»gP3 7 0 k, W 

&mmK£»3 sok, ttn^ffl^^mff 3 5 0 

fc*ffl«ft*Vf*t;W(BI»3 3 0fc«««*n*. ous 
£SfcR 3 6 0©ffl*«B8«H-W»3 6 5-\ 

A^j^n^o w«fUH»3 6 5oa*tttr^-fc7Wiiffl«p 

3 3 0^A*?tl5o Wfi8fflf-7;l/3 7 5^ JSHj 
fflfeftg®3 7 OKCfflBCKHneff 3 8 0O(3g7?{C# 

SB«ti5o mmmmm^3 1 oKcnumnn£S3 
8 ooawiif *«t;i/«iaw3 3 o^A^j^n^o itn 

Jiliffl^x^fiiHWS 5 0 £Si{«-r;MlB»3 9 0tf 

aTffl^&n*waut«W3 33 k, ^a^as^x;!/ 
srB*5aagP3 3 7 ttf$snso 

[0 0 4 6] «SS^fiffi*x;i/ffi»»3 0 Ott, W*tf 

asHffl^x^ftjs-rso a*, b^bjh^w** 

ft£«*nT^**£fc«\ IMWaiiiffl-t'7 f ;l/W#»3 
ooii, s&^fc&ssn-tv** =*s»#y=rvTM» 
««nfeiw^iBffl-t7 ? ^*R*ffl'ro ft&> K»sn 

SltJWBBffltT^l/O** y dr>&, ft{**r;l><o»J£ 

-rs^yzfy^ttsa^isstft^r^So hips 

EfefcTSBStlfco 
[0 0 4 7] ft*>, «SWtiaffl*r;Wi, 

*x;i/fcHC«*fc** 0 c<D±I£te, IfcWJiiBJB^'r 
iWiLttTfr* 0 ffittWfc:*: * < fi§iS£ n& £ a JDS 

3o cOSS, SB/B0fitf4»JlcSJg*ft*o 
[0 0 4 8] cottJWfHffl^^l/OaiSfflBtt. miz 

;V5 1 0O1M Xtffift^r;!/ 5 0 0 X£!)Dk 

ss*>o*e<***ftTir^*«**3R-ro cob 4r 

;^5 0 0«/N#IJBO#ffiOW(llfJ^«5feTffiT?*0. ftff 

[0 0 4 9] 3xf*^x;l/5 0 0<OS^{4STfe§jH*^r 
f;H*fil5 2 0^, IIIWSHfflt-r^S l 0<DSm 
fflE^»SIIW«liffl^-r;l/atP{aB5 3 0li«fc&* 

(ifllI5}81iffi^-r;ba^©M5 3 0**-Wc, titt^x 



(12) »Wa3 2 5 3 0 2 0# 

24 

71/5 0 0£0Qk£fc>9A# <^n^ 0 
[0 0 5 0] ^LT, HWffiffiffl^l/EHfflT h U * 

IpffiH 5 3 0^> ftf**r;l>»Mft« 5 2 0 k B U&g 
teEB^&feOEBfflvhyy^xtWt-rio *Tft 
fc>^, HSPfiaHffl^r;l/5 l ocoieSffl^ h y y £x 
£\ tl«»®ffi*7^i'2*{M5 3 O^Jtf*^^^ 
ffi!5 2 0<otf«fc¥fr*«i««*fflft*«tyck5*cK 
S-TSCkT, i£{*€-x;l/5 0 0«rS^*r§teM^teSP 
/o 85Hffl*f f ;i'5 l 0 3WB«Sti*o 

[0 0 5 1] (i9WtBffl*r;Wiaa»3 1 Ote, fiiflfii 

«E • ¥fr*» • 3WH») fcStHIU aoUfPiaiiffl^ 

TiE^/tEBffl^fy^^Xfefflv^^nSo ft&. cc 

• @e • • a«K»-r*«»^ft < , nff 

ffiHffl*rVl/Btf#ffl3 0 Otc^^TiL^-rVl/klslCA 
ffl*r/Wfla»3 1 Ote, lUWtffiBffl^er/l/^^^X 

?tCft& 0 

[0 0 5 2] $fc, iS£>g!»Jy£te, *^75 5 0A>6 
GQ*lfg5 4 0O7?[^k[^U^^fe^T®^|p]T^§ 

fSf|5ffiliffl^-r;l/5 1 0Oij^7 5 5 0£i£v>§5 5 
1 1M5 1 2^iIM*^Wn§c C<££5K:-f£ 
30 k, tiCffc-t-r/l/ 5 0 0£0^®J(c^OfiO^^^ 5 5 0 tc 
ifiV^ffittfflB»ft^6^nS<DT, fi*^f;l/5 0 0tt 
^i*^-r;l/^li^3 9 OCDttmZ&OtmmZtl&o - 

7?, nspjiBffl^^i/S i oti, iz:<*^T;i/5 00^0 

'&Z<Dffi5 13, 5 14, 5 1 5&1/5 1 6 0**'fiSB 
ttmtKZo fit, e^^;V5affS(5 3 3 oonBffi£ffl 

[0053] ^-rti^ffix^^^^v^kr>y»3 1 5 
ti, e*«t«B?n*iiJM^-rnTt^<fcd4j» 

[0 0 5 4] ;WSBffl 3 9 0 OH^g^S^Tt 

Bt«S»3 6 0tt, «SH«7EffiBK:EB*ti«A** 
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»*nfc=ft*#y dy^mmz-o^rytmtm^n 
out) *tmcf-5fcot?*« 0 

[0 0 5 5] fitt*7Vl/«IB»3 9 0©HjfiK»fctf3tt 
igltSSP3 6 O^fc^Tt, ffiSH&Tt&RII IC&I^TIb 
£2ftfc#aBfc£to-eTi£* • IB* ■ 0g • ¥fr»i!i ■ 

[0 0 5 6] MjiSa«RtfJt»ttlf«3 6 Otf&ft^-r 

;^©IM^*ff ■3&«*feli# : er;i'5 o o £$ii«a 

Bffi^x/l/5 1 OC>B8ffi&B4<0<fc3lCfc£o ® 

4<D0m*. **5fr&jlT»3©73<DBB5 0 3, 5 0 
4, 5 0 5 St/ 5 0 6tf»Btt#tfr5l$fl£ft5o 
[0 0 5 7] QHSttSffi 3 6 5 te, DLAKftft tf 3tStt 
*«3 6 0#IWLftHft»aBU=f>O«MjSte:*tf* 

efr6W**iW'r* 0 a»M^K«atf3t»in»»3 

6 0tiRGB^tc*5lj-§fe«rft@:*r§(DT% KfiffRgR 
3 6 5(iC€RGB^YI QSSlbT^ff Y£r:£tt£o 

saii^3 3 otcm^^n^o 

[0 0 5 8] W*IBH-r— 7/1/3 7 5tt, ^ifflSO 

tftt£fc^/cf*-7/l/T\ CCTiibtVMtO. 7 5lc 
WITIPMO. 7 5. L^WfiO. 5 0(C»LT1 
V99KO. 5 0, LtWlO. 0 0fc»LT»W§* 
0. 2 5fcH&B (L"*/10 teKSStlT^So 4*3. 
ccTWH««i0*rS l ST?<Ojlft«t*i:SfeOfc-r 

3 7 5*«BLT. «tafflfifW»3 7 0tt*L*Hi 

g|53 7 0ti:e^i!;VSasa5 3 3 0 tClU^T So 
[0 0 5 9] WfiEHKSSi5 3 8 OtS, 9!S«3Ht-:/ 

o^0^gig®T-7;i/3 7 s**o$$ffiffl-r*a*(u 



(13) ««P*3 2 5 3 0 2 0^ 

[0060] niwiiiffl^T^aiasps 5 0 tiLft^T 

;l/«5B»3 9 0tc«ffl£ft3^*ir/biaiIg|S3 3 0(1 

«#y =f>o*njaofexttws*«MLT*fe5ffla 

^7;l/rfyXAT^, :7#y • ^x — 7*<{>if<D7A/3 

[0061] e£-tr/waggB3 3 0(*. (tKiaaffl-tx 

tt, «BSW£Jtta»3 3 7*fflv^TI8BH}B*ffla«rj|« 

[0 0 6 2] M2.tfB4dM§£U:M\ :£<*^-r/l/ 5 0 0 
(Dfit^S 5 0tCgt>ifiV>2OOM5 0 1 fttf 5 0 2tf 

0«5 13, 5 14, 5 1 5Rtf5 1 6#ifBSft 
3 0 »fPfiSBffl^-r;b5 l 0©cO4-ocDffi«, 

§o ftfc* £*fc;WBa»3 3 0J*> ttfPSSBffl^r/l/ 

ovf y 7 we*f niTMftfit So lib, 

[0 0 6 3] -75", tf*-b;l/iaaSB3 3 0&, SEft-^-r 
;l/0«B»*tStifc=ft«*yd , >'*ffla'rs»^te: 
s-fw*«-Kffl3 6 5^6a*«tifc=ft**ydr 

■XK&tfsi&a (#y *tm 

[0 0 6 4] ^LT, flBSJ±«SP3 3 3 fcfc&IiiSiJCfctt 

swfi^wff«5fflis:^jsi5 3 8 otnafeLrcL*^mt* 

Vc&? %> 0 OS^ «■ § B8S L 1 1 >«tt±T 
fttltf, hf^-fe;V^fl^3 3 Oti. 
■T*lPMB*te:»^< ttBfflfiT*aKB3R*»Bf -So 

conBiiaoiRictt. Hft}g£jaaa5 3 3 7 ^^i/^T 

BBM£fla««>llflrr«. feL*OWR«c»t«W* 

0^Si5aiS^gf5 3 8 0<«B*«Hf— 7/V3 7 
5O^T(0Lf i>ffi*fcf^-lr;l/ffiiaffl3 3 Otcl^SU 

rt^^To@^teov>Tisa5aa^?i : ^tf. =ft»E#y 
rfyrtffi^a 5 o^tjTfi 3 siet ^ 5 »tt 6n§ 0 

[0 0 6 5] 4*5, ±TxE^fcfflar*(i«f«)«SBfflfe^ 
ffiafflfel+K^3 7 0*CTIH(SnT^*OT»frDlC 
so <^t\ ±(Dm®&. =SB*J-c*3tfSWS (*U^vic 
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[0 0 6 6] *fgBHT(i:^®^SSaB|^^Z^^7 7tC 

*OT«cfc*H«*»ft****6?**o 

[0 0 6 7] finAT, £ft^-r;l/}i®S$3 9 0T\ 0 5 

£Jeti\ Z^7rfc*3IBffi?8£*#Jffl2n5o MA 
ff0 5tc«e^ff, 0. 7 5£(±^v^WS(iO. 5JM± 

L**B*<OI1I!**0. 7 5W±T*feJUf, CCDL#V> 

mo. 7 sktti&irzffimm&vcomm&ffimzti, 

[0 0 6 8] L#vMi*0. 5 fcfco ^IS 

T?fc**&, L#tM80. 5te»JE*8JlBfflfili*0 
B*fcOl>Ttt71^— A • ^y77tftasnft^e 

[0 0 6 9] Sfc, #y =f>oiHjfiRt;#u dVrtSB© 

i^fe (RGB) OK1Sfili:LT8H)at>n«o SI* a 

a*c«wa*2 5 5«b&fe©*<fieffl*nso *^t, 

BBS»BHt-://1/3 7 5<Olt^i (±RBStfTRBffl) 
&0-2 5 5 0RiOiT*oTtfiV\ 
[0 0 7 0] 3Wc, *JS<0»«1 fcO^TOfflS^a- 

(HI) #3>ejx-**#l 0 1 rtOftfitDBJR«rMW 

[00 7 1] [CD-RSESfflffi H6tc(i, ^a&fi* 

tfffl&at&ts hdd i o 7tc^46fen^n/cji(*- : ex 40 

;l/0x-**tt#fflS*l Uf7^S 3 0 3). 
[0 0 7 2]*:, CCK^gHEr/l/OlMXWDi: 

SK«^ft*r;i/0£S0 2/<--fev 

mjw*»»s*l ±(*tuT2^— tvhs«iaycs 
3 6m^ffla-rsfi«fc^»i&sn§o cost**** 50 



<9VIFIB3 2 5 3 0 2 0^ 
0**t^tt(l»Wi*0*<II«ti, fit**** 

*«»*K:ttitwiitt*D«<aiBsn* 0 wc. 
^4<-»**o«*snntf, *ofit*^nrcgp»o 
*«•©#**< «BSh* 0 c<o-»MX<D«fiw:. m 

[0073] ja^t^i/oftiijiaoaas*^** 

««■ ^ * * tt, S t B Rn*£ i: T L * 

*n*s»«ft»offla*»M<gaiK:a*o is 
tc. 3itiz:f*^x;i/tctiS*fi[g*^g^nr^so 

[0 0 7 4] #lC, K»»ft*^l/©**y=f>O^T' 

(xf7ys 3 0 7) o *#urf>*-r^T 
naHom-efciRsesnafcLTfe*^ tfc 

SkUtM vf-ijr;l/©fitt»f¥#fc*DHHS 
C£*T?*3 0 

[0 0 7 5] gftJi^f^^'J^VCffll 

#^-^FAAngA^ 0 a*5, as*JS7?j*oi¥ai«a 
[0076] ccs -e-e^aisnrcSft^fft^-r/i/OT 
wb«l (Xf7^s3 in. mnmmm^^f^ 

&mtt&7?Z> (Xf7ys 3 1 3) o 
[0 0 7 7] HDD 1 0 7£K*¥ftfc* 

r-*** CD-R K5^^1 1 3^C*t)CD-R 1 3 

i fc»*asn*o H7»c*t, cd-r i 3 

$nft"r-*OtW*8iaWJi:*SnTV^So 
[0 0 7 8] ^ndf5Affi«l 3 2 1C&, Ty^i-^ 

£ft£o fib, *«SB**lCr*^ny7AB, CD- 

r i 3 i fc»*atr*-eo*!Hik. *teWiS*n*B8 
KS^«ns«iai:ic»ttSci:*-e*So *oT. ±T 
JS^fcBl^Bffltx^S^tTliWliBffl^^l/ • 
r-^^tOSif-^^CD-R 1 3 lJcStiityJDr 

CO*-5tcT§^T\ H8H:^«nSfflS*. OTAtfC 
D-R K^-Y7l 1 3Oftt?0tcCD-R0M K^^T" 
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[0 0 7 9] 3 3fctt. ±Tt&^ 

1 3 4 fctt. fitter/!/ • r-* 1 3 7 RtfttWfiSHffl 
• 1 3 5^0-r-^^te«fl^nS 0 fl 

i 3 5 30^tns^g»> o *-rn*a 

[0 0 8 0] 3 6£«, H 1 ^ 

[oosn*^ cd-r i 3 ncffisw^nsiftwja 

Bffi^fvl/O+M'Xte, W/S^^jxft^-rVl/^^^X^ 
[0 0 8 2] $fc, CD-R 1 3 1 fc«tt*ft5*fc!MI& 

corns, »mzn&mmmm*Tfr<omm98m<Dm 

[0 0 8 3] [±f*<DSiyi7 n-] H8 KStflSO»« 1 



(15) SfffS3 2 5 3 0 2 0^ 

f*Wlc(i£Et*^r^RtfM?P}aBffl^x;l/<OEMffl^ F 

y?*x (@i iT«ffl) coasjaa^fTton*o *fe 

6 1 (Bl) Ot-HftWclS^TXf'y^ 
S 4 OltW«fflB^53b>ORS^<: y X S 3 Tlf 

[0084] iwm*itnr«fr5atp^mra 

A*SS 1 6 l O^-JtflFWfcASHttXttftO^n^ 
Bl5*ffl^TRB«o C<DXf-<y?S 371MS 6tf 

a»7"e*«fr5**H:, jaa*»7'r^*iio»ffA* 
[oo85] [^SB^^x^tisaa] m 9 1*, 

3 Uf^y/S 2 0 3)o ltW«Bffl ; tT p /V* : P»ffl* 
L T < i§£ £ fifPJSBffl * r c <o»»fc TMt 

tfSfttx^Wc^iSLfeltWffiBffl^^l/^C D-R 1 

n^o ^*nri/^*i:«Bf**ititfii»»Bffl*'r;i/ 
nn&\ mwiBfflt^wi^stistfflwsnso 

50 [0 0 8 6] BIHiBffl^^WfitSnftv^WBS 

nfc«-&^^, cd-r 1 3 1 t«ttsnri^»jp«5 
[0 0 8 7] tLI»mffl*7 r ;V««4«*ti*4:WR 

*o $nfcs-&tcti. iWBiiBffl^T^ftfea-rsaatffT 
*?ns Ur7^s 2 0 5) e xf^ys 207 tisii: 
* 9tc> coajticfei^TiiffSiBffl^x^flfejasn 

■r § * y =f v fc ttgKRiE bfcfeo^r So 

[0 0 8 8] liSRfiSBffl^T^Oit^Xtt^ ttl&tZtL 

5 (H6) tmu&?ic, mzi£±Lt** : r?i<D&m&<o 
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*««^»»t!W«ttcJ:0«l<JaH*n*o 
[0 0 8 9] Xf7^S 3 0 5 (06) ©KWT 

[0 0 9 0] fc*5> C<0H#j£T?tt, ItWffiBiffl^-r^O 
SSJtiSkUtM cosmic &*ft9$«5Bffi^ 

fc. St^rVl/grEg-T^KU^ s^f;KOElfflT 
[0 0 9 l ] -75T > (HiWfflBffi^^KO**'; rfXDV 
T77S 3 0 7 (H6) OKWra^BtlT^SOfclnl 

TfoCD&tfV rJ>^VxU 77l/Ofefcl^— Tfe^Tfefi 

[0092] itsisfiiiaffltr^fc^-rn^sa-r 

(X-r*y 2 0 9) o Xv^yl/S 2 0 5 T'ffimt&mm 
S 2 0 7 T^ff5S®ffl^f r ;l/^M^tH^n/'c^ti:^, 

tr>^«ti*kWR«nfc«^tt^ xf^s2 1 i 
ic TKfPSSBffl^-f ;i/ic^-rn*aii*r s r * x^ * # 

(U, V) tfR^SftSp 

[0093] ±Tta?^fc^9tc, ^-rn*sa 



(16) HSS32 5 3020f 

32 

[0 0 9 4] *»Ktfeu^T«W8»tt, SiSBSBffl^x 
-B, El O^T-^X^^^v^tfv^^n^lfJJSBffl 

;o x^x^-^^^^joffi^nriSB^tiSo co^t, ^ 

n*raai**u *0¥»*«©ii«i6tf»ii*ti«o 
[o o 9 5] h i o^snfef*xf+Tfentf> 

[0096] OT*0»fc*«f f- 

30 £n&o 

[0097] ^tn*sit«f^xf+tfv7ifyy 

sn*jfla««7Lfc«*tt, auwaasB i o 3imn 
ffimm*Tfrmm&m*mT'?% cxx>y:/s2 1 

3) o 

[0098] mmffiwmtTJi'&wmm'} is^r 
7^s 3icft\,^Tii$mmm : e7 s >i'<Dmw-?hv -y^x 

ttjfi«HcE««h**d»c, f§iWffiHffl*7 r 7t/<DESffl 
[0 0 9 9] CC?±Lfo^}l(Djjfatfmt?&m£\C 

[oioo] ccommic&^Tmmffimm^TJWttfc 
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^i/^DWtfmieoii/j^teao t«m«*« ns * 

*Xfc LT&ft^rrt/OEfifl!^ 

[0102] ftfe, coaie-e«*&-rbfeiB«fflvbu 

[0103] [Sifisfasffl^x^fiSBjaa] nfHUBAi 
■rsffla^iioiSbfTfen^ (xfy/s 503) 0 i 

jKXtt (fit* ■ IB* • Site • ¥fT^S3 • 

T?£>£ Uf7?S 5 0 5) o CCfliXfy^S 3T* 

toi0 4] WM, cofflSfiiggffiSfflu 0 3tck 

D*«*nft»fiij(aiW2 0 7tf»sw-*o ccm 
* * jc se o r , c oispg*c & v * r ftswsaffl * r^tm 

[0 10 5] ^LT, SHnijiil**tr*U=f>a;*feT 

ffi^s^^wRjaatffttotia Uf7^s 5 o 7) c 



(17) »»»32 5 3020* 

8* H*±»©IHj*<O]Mj«#W0, Tfflfcffll^TS^O 
DW»WK T»*BI<DWj«OIHja»9^2T**o 

[0 10 6] *«<0«H8 1 HftJB^UdrxoSS 

IS) c fct, HI 20=M*UJ>B, «ffi#ffl}>fr 
&3k-tSt *<0ffi»^*h;l/t««^h;l/fc<0rt 

[0107] nm^izm i 3tc^2nri^£5tCs x 

* y - > iclSK S nfcH,^ 0 6 ISjS l t Y h a 

t x ^ y - v iaie « nfciijS o 6 HMt 2 ^ b 

^> h^nO»|RllCT43*>Tffi^g*>*«»f«tl*o 
feSo -»H1 3^ffliJfiHftfl5<O]B/S<50#€(i:B#ltlHl^ 

jo [0108] mmmm i tcfcttsiispisaffl^x^o 

-TS^y^>kii:gB^iSSfc4r3rt>So 0 1 4fc«B 
1 2©4^JdTyteJ«s;U MfttRfcSnfcsl^J =f v# 

f^ntt^o 0i 4tc^THftfg#y=ry<osm«tc 

40 ns*v cospg<fc D«u^s»*j^fft>ns<fc-5^-r 
[0109] tu amius»*e*u J>*5&B-e 

(X-r^^S 5 0 9) o 

[0 110] cntt*y riytcStrSr^X^* '^^ 

tf>^*ic5icLTv^o tu ^*rn*sa-rs'r*x 
50 ?ti*mmirz>rct!><DT ^xf^of^xft ttaiAW 
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(18) 



#1^3 2 5 3 0 2 0^ 
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nZftZ Uf7?S 5 1 1) o T*X^* • 
(U, V) 3WBfiUT**««, ^^UdTv^x^U- 

LT. CCTii. Q=l/w (wB7*y->*60* 
fift) *JBl/>t\ S = UXQ, T = VxQOH-*tfffto 

l^t^(ct^f77S 5 1 3tc#fT-f So 
[0 111] ^LT, ffJ^tfBI2U:^Lft = ftJg«lKB 

Jigi5 2 o 5&ae^-b;v*7"-jaaa5 2 o 9^ffi«i«n 

£ (X-r^y^S 5 1 3) o ±T?i$'<fc* 3 fcHftJgffi&H 
JBIS2 0 5B, Hft^y^OftlUftOT-***! 

;l/©feRt/Xx^^S 5 1 l *MMirtil£7 L 2li)\' • # 
[0 112] fSU C^tvf'Jr/l/OMifil 

^^Hsafia52 o 5^5fe«-rs=#!»*y=f>rt»o 

2 1 3(£S^Mt£»t&0 0 COBR. ZA7772 1 
l*«J8LTBBffl£*fT3o 

[0 113] WSICBZ/Vy7 7 2 1 1 %ffiffl*rS 
3ftBffi»*fflS**«LTfcfio\, fSU 

[0 114] [fift*x;MIBMBl] Bl 5tc^SS©m 

m i tfe*tsfi*^r;i/cD«iiifflao7u-*^'ro $ 

wmsmsjumi 8) w#?n§ 0 -o<d 
• mmtm »tf«B»w*ffton* Uf^^s 6 0 

5)0 ccTOi^f/i/OSeiffivh'j «y^xtIS^ 
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10 



20 



30 



<DT-*&m?U£ CD-R 1 3 UdSttStlTt^o 

[01 1 5] t£A • «/h • mm • ¥ff»» • sstsgs 

<BBffiBrtlc*»*«Blcai^< t<DT*&£ 0 fib, ft 
JBfiiBffl^-r ;l/^a*^T;i/ £ Bl IT S TfeS^^fc 
tt. ltt*^r;b^>rX**/J^*cfcU:«kOftSMlia 
fflt7 r ;v«rffl»«tcA*<"ra«^fe»* 0 c©B£fc 
a, xf^ys 6 0 5fc*v^riB/hR»tfsifis*nso 

a, tt»B«»o*y=rvo*llwioB«B*x*u-- 

Btmc«. 3W^B»«6nfc<EBWa)ttlk:*t)Si: 
&BK (AUK) SlWfStO^So 

[01 16] **5, ^jg^ofiit^^i/fiiaiaa^fe^ 
%fflmma*2^(D^mtf&2>a (a) 
Bstift^Tuy^oasr^aiLrc^ffiRi; (b) 
y7;i/Ofe**«t*v^i£"ea5So (a) o^tc 

ffli] 

LightMatrtx N*y 

An-. 





/ 










f Pnr ] 


/ 


Png 






\ 



LColorMatrix 



P«l 
P«2 



f C«r ^ 




f 




0 


Cng 






0 


P«g 








0 


0 



(Mr) 

Mg 
{Mb) 



(1) 



[0 117] fMU PnO, Pnl, Pn2, Nnx, Nny, N 
nz, Pnr, Png, Pnb, Cnr t Cng, CnbcOnten#@ 
omttftTK Ul^o N nx B n # B ©Mt *5 I 1 § j£t% 

N nz n S § »£ tc fe ^ S S ^© z T* ft S o Ligh 
tMa t r i x« iEJIf t^Jfi^ * b Mz J: !9 ft bn^miX& 
3o Cti^ 3 0*T*¥fTJtiS*S«^tS«-&%WT 
tc^-To Sfc, LColorMatrix*iJtB/p6«*6n«itB 

SttU rgbttf©«»«:fvto (A) <DMm<Dftjf) 
It, Cnr, Cng. CnbT^^> 0 
HK2] 
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LightMatrix= 



(19) 

f Los, Loy L(h 



fff»3253020f 



38 



(2) 



LColor Matrix = 



L Cor LClr L C 2r 

L C o$ LCi^ LC^g 
L Co& L C i6 LC26 



(3) 



[0 118]fSU Lox, Loy, LtiltJEtiUtftM^? 

©fett. LCor, LCo 8 , L Cflb^j3c»T?fct), «JB^ 
* hJl 1 LCir, LCu, LCib#/S# 

tfeO, ftHS-^* h;l/2(0^*8tOfe(i, LC2r, L 
C2 8 , LCzb^t*^ &*3> 0. 0 

( 0.5773 0.5T73 0.5773 " 



/0 



LightMatrix=\ 0.0000 0.0000 0.0000 
[ 0.0000 0.0000 0.0000 J 



1.0000 0.0000 0.0000 ^ 
LColorMatrix=\ 1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 



(4) 



(5) 



[0 119] Sft (B) 0«£teliWT©STMrr 
[ft4] 



f Prt0 l 






f 


N« ' 








LlghrMatrtx 














I 


N/12 j 




f Pnrl 




f 


\ 


( P^l 


P»g 




LColorMatrix 




Pnl 










/ 





(6) 



[0 12 0] 2O0fW5S0lS*tta«Wa:-pT*9, 
(A) OtHMS*#iELt>o fib. (B) B (A) tell; 



20 



30 



40 



[0 12 2] tU aKDWt*«tT*y 6BT 
&c HjStefetf«fe*±1?a^ft (A) <D#ffi(CT5R«> 

dr 5] 

f Cw * 

Yw=f 0.299 0.587 0.114 J Cng 
{ Cnb 



(7) 



[0 12 3] ]S^gtCfeWSfe«±T5E^fc (B) cO^ffi 
[»6] 

Yrc=( 0.299 0.587 0.114 ) Png 



(8) 



50 



[0 12 4] &4o N fttt©AoT^*fTM«, RGB^ 
£Y I Q^O^g|CDfc«)t0 3X3^JO!BlffiT?fe 

( 0.299 0.587 0.114 > 

0.596 -0.274 0.322 ( 9) 

^ 0.212 -0.523 0.311 J 

[0125)81 6\cmtmmm<o±Lfc*Tfr<DT-2 

^JCOl^T^fo Hi 6 (a) BjSf^-tx^Ox— £ 

UrfVte, Hi 6 (b) ^ti^c, 7f'J7;I/<06 
(Y 1 Q) i:, ]I£<r--* • -f >x*y^X ( I DX) £ 
llTO7t U7;^MY I Q^ttt 
Su^CLTl^Stf. RGB*T**ltl>Tfefit>c K 
■S^r-* I DX^fflPtld Hi 6 (c) tc^rriE&x 

[0 12 6] IB^-r-^ • x-7;Wct*, Sia^-r-^ 
Pm) S^g^h/l' (Nnx, Nny, Nnz) ^I21g? 
*U ^VOr-^ttiSttKft-rSo Hi 6 (b) lc*f)£ 
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(20) 



53 2 5 3020^ 



39 

■f%t>®z®i hctt.To anisic, x*v->mm 
mastfzmmm u. y, z) Rum&m&ict3uz 

ft (r. g, b) RtfalteiaiS-fSC tlC&S, C<D 

a ffitffems n^ffi^tcxf--^ y s 6 o 9x*mnhtzw 
mtsmwmz o 5#ffls*fT3«£fc»i, 3oom 

«ft (r, g, b) ttt^aSSHfc^-rSfiSiiiffle^ 
afiftt0^e>2 5 5<DgfStT*&Sfr?>, ailtL 
[0 1 2 73 01 5lcM-pT5aa7n-^|ftP^-r?,c. X 

f'y^s 6 o 9<omc mjmmRisyemmmtnrcm 
6ii). jKurry^fiiafflftti, m&mm^-fMc 
yo&tfrbitnsnso wmftfv di><D&%Y i q 

iSfOft^tT^LTV^^^Cti, Y I QCD?% I Q 



40 



C'nr 


/ 


C'ng 




< C>nb J 


\ 



1.000 0.956 0.621 
1.000 -0.272 -0.647 
1.000 -1.105 1.702 



(10) 



f C'nr 




r **■ i 


C'ng 


h 


Mg 


[c'nb j 




[Mb) 



[0 12 8] g*WffiTn#302Mur (T1, T2 t T 
3) , ffi®fflfete3 0#3:£o *y^>Ofi*Y 
I Q*©ftkLT«»LT^ftV>«d, t^RGB 

?iJtRGB^6Y I Q^«»-r«fWtftft>n«o s 

[R9] 

a i) 

[0 1 2 9] Mti^U^><D^-rUT;l/<Dfei:t^3SW 
T*fe& 0 ±©2iC-pttlHittj|l#Jia:D. ■Kb^bfl 

[0 13 0] ^JcWfiKHf— y;l/OWfilESI^oa 
tR2n& Uf-y^S 6 1 3) o &*3*HjSlS©}B!ET*« 

<DM*3SLT<^6o -r%t>-6. B^jgiBa(0±|5g 1 . 0 0 
£TI®0. 7 5tc*fLTS**H£«0. 7 5.0^giefflO 
±H0. 7 4£TPI0. 5 0tC*tLTg*¥^fi0. 5 
0, B£giS®<Q±Pi0. 4 9£TH0. 00ICWLTS 



1 8(m^2fiSTW^>^a~^^^SL 
[0 13 1] COtt, CtDXVdXDJ&SLfclSltZtilgt, 

xy^S 6 1 3Rt>*S 6 1 5tt> £T<DW«MEBfcO^ 

Tffla-rssTaoag^n* Uf7/s6 1 7) 0 
20 [013 2] mzii tf ^-fe;p*^-8aa»2 0 9^±is 

ICti. Z/Vy77 2 1 1 %efffl-rSCfcfccfc9R|— <DSft 
**ff«ct^T'tS 8 ZA77721 iliRISJBSfc: 

**HSO»!UTIiZ^777 2 1 HOfifffl 
aW»*©±IMI £ it« L ft k B*Oj»«*jM- £ o 
[0 13 3] WTttfHSO^aftWSiBHx-^l/tfft 
ofttf^Jcte. S-TLfr^filO. 7 5^IR*n5o ; ^ 
LT««fflJI«2 0 3frSOtf|^fc:*t)=*i»«ni«JI 

W2 0 5B, #v3><D&m&<DwmRxfmm urn* 
30 to) *«blt, ftmsoncftcfM (z««* 

[0134] mmam«2 0 3*^^^c«tDtr^-fe 
)Vtt^-mm^2 0 si^^a^b^^Mo. 7 

5 £ * Jt« Lfl^«Mfc cfc 5 6 nft f-OBSRO z «t 

f^>o feLiS*tOWa^L*V^ffi0. 7 5W±T?Ji.O« 
HltCj:9**&tlft^i01i*OZfflA<Z/^^77 2 1 1 

iiv-t&m&2 0 9«71/-A • /^7772 1 3(c^^ 
li^Ofei:LT> Lt^ffio. 7 5 JcWJC-rsiliBfflfe 

[0 13 5] CC0*Urr><0fiili^«]«>TT\ WS^ 

o. 7 5«±-e*titf»Bfflfe3Mieasft*o 01 9 

(a) tc, EftWJ^l 0 1 lRtfHft^tfUrfV 
1 0 1 2 0 2^M^ltl^o Hftjg^y dfV 1 0 
1 1 CDH.£P IK P 1 2, PI ZCDZtlsetHDWm* 

0. 0. ]. 0, 1. otiassnr^o ^ftH^jg 

50 sBU=f> 1 0 1 2C0S^P 2 U P2 2, P2 3^ J fn 
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?t\(DW&&0. 0, 0. 5, 1. OtciS^^nT^ 

[0 13 6] Lt^fSO. 5^m*Ti>o ^LT 

0 5&, ^Urfyrt^Sli^^gRt;^ (Zli* 

thWc^D^feenfc^iiiRozfii^z^^^T 2 i 

;V^^-Saiigi52 0 9tt7l/-A • ^777 2 1 3« 

[0 1 3 7] t U Z^777 2 1 1 *ffiffiL4l^fc. 
019 (b)^9i:, Wfil. 0^5)0. 5 0S«tf 
LSvMiO. 5lc»a«-*«llfflfiTBft«tlTL* 
% BM0. 7 5W±0®«*CO^Tti. Z^777 2 

1 ite*J»*ftftZ«fc«-»lcJ:*)«a66nfeZ«[i:a: 
HCT*a&£fre>, 0^SO. 7 5«±<a«i«fc:o^T«L 

2 1 3£«*&8;tt4t/\> "r4to%> (HI 9 (c) 
L/ccfc*5lC, PMO. 5fr<E>0. 7 4<Offi«fcgjK0. 

CO 1 3 8] H5 0WT% LtlMlO. OfcOl^CHU; 
£ 3 KiOJI*:ftofcJSm«:0 2 0 tC*VTo ^20 fc&tf 
S=ft^*U rf> 10 11 OIH^P IK P 1 2, PI 

3o^nfnoTOio. 0. 1. 0. 1. ocrs^ 
P2 2. p 2 3©^n-Fn©ws«o. 0. 0. 5. 

1. OlctttStiT^*. jiMi-eH*tift»«-*to'B 
0. 5KtfO. 7 5«Wa^Lfr^ffi*^LTV^ 0 C 

Hfflfetf&fe£tt5Ci:fc4*o 
[0 1 3 9] ^2 Hc^-P-v'i-ffV^)SI* 

svr 0 H2 nc^wsHftjB^ud'vi 02 xcom&p 

3 Is P3 2. P3 3^nftl©0M^O. 0, 1. 
0, 1. 0fcHS«tlT^* o Sf:£ftWJ^V10 

2 2<DHj£p 41, p 4 2, p 4 3 o^n^no^gti 

0. 0. 0. 5. 1. OlcRfiStlT^So *f4fc>^& 
mjSOW*«4*tl*tlB2 OfcjftLfcHftJMOJ =T> 1 
0 1 1 RDM 0 1 2 i:H)i;?*6o bfrU y-n-S/ 

£<Dtc*tU H2 0-ettK»*«ftft««O*J?O*W 

30#£LT*5*K *;I/7-*Wte4oT^*Cfc#fr 

[oi4o] 4*5, wm&m-r--7fr<Dmt>'h2^Tm 



(21) 2 5 3 0 20§ 

42 

%0. OtcbTX-r^^S 6 1 5W«K«tl*o 
[0141] tU^-ry^S 6 0 57i>SS 6 1 7 £T* 

"OKOiiSn* ttf77S 6 1 9) o 
[0 14 2] ±T^fc0^SIES7 1 -^;l/ti3it*^-r;l/ 

£t>-&r, 2x1*3 terse fc##x.an*o (it. w 

±a^fc«fc5 45aaT?tiia 1 50Xf^^S 6 1 7lC*5 

LIl»^*AS©T*»^JiiLntfa9t431< 4^T?t 
20 [0 14 3] W±©<fc34«ffl**«-r*i:. Ste^x 

<**7 f ;l/^|gn4v>8i5^fi51i^n50T% 

liJWB^LTi/^u^snso ss*<ojeiiR 1 -pa, 
mn u z/ # y y if km t 12 tSBi*o«ia*fT 5 c k k £ 

D«**cmBB*i»iBT*SJ:9K:4*o 

30 [o 1 4 4] 2. mm<D&m2 

fc-rntf. j:o«i3iafl[3^ji<4So 4 

mmT-ywmmmfrzmwisT^rzoT, #y=f 

[0 14 5] *«WO*filSO}e»2 0lR««H2 2 0» 
(H^Dy*H*fflV^TBWi-r*« HMO»«2^bTH 

4 5 0 fcSt*^-r;l/85Ha5 4 9 0^tShS o C£Ofi?15 
JSSHffl^r;l/fiSiaa54 5 0^a. fiSMtiSffl^r^tf 

§P3 o o fc. t&mi&mm*7)\smmm-? v y ^ *^ss 
g&3 0 5£. mratHM^^ttaffa i oi:, ^-rn 

S54 9 o t^mtn^^^^)mm^4 3ot^^n 
so £ 0 cnzo&mm*. ±r*»^fe«*"pf r -#og^ 
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o t. mmmm^Tjvmwm-? h y ? * x«atw 3 0 

[0 1 4 6] tLW^^mm^A 9 OKI*, 11* 

g&&tf#jgff-i?gi5 4 60i, wmrgi&4 6 5 m 

gElf-7;H 7 5fc, ffB/S&HMH 70t, 0£ 
m$fcWm&&4 8 0t, ftSSiHffl*r;l/«iii»4 5 0 

SSiRtfjtSSHWM 6 0<OtH*ttWStt«a5 4 6 5^ 

A*>sn£o 0seit»gR4 6 5<om^j{ie^-b;i/jiasia5 
mmmfe®>4 8 o£#HK£n«, R5®fflfe««figP4 7 o 

RtfB^SiEHS^SP 4 8 0©m^ttk!^-t;l/5!iaa5 4 3 

it, iLfr*r>\<&m&m-ism^<bn%wmt!c%i®>4 33 

•So 

[0147] mmmmm^^mmsas oo^ usso 

tt, •«JIIffl ; tf;l/«fW3 0 0tt, SR^«>£tfS 

[0148] mmmm^Mt, m&mc&tt 

[0 14 9] cottJHfiiiffl^^i/OSiPfflatt, a* 

[0150] *-lt> nfliomiBi trauT*fea«w» 

iffi^f^EIffl^ h U y **&S8I5 3 0 5 tf, {SSB£ 
BV14B5 2 OkraUifitBKEHfSfcAOIEIlfflvh 



(22) »ff»3 2 5 3 0 2 0f 

t% fi^^i/soosa^-raffifiiciiJwtHffl^r 

;l/5 i 0#BBB£ti5o 

[0151] issi5is®ffl^x;i/5aaa5 3 1 oa. nato 

• »>h • DIE • Wu^m • 
WIS*jaHt«o C01BjS«»tctt±T^fcEBffl 

t#g{$3 0 OtftV^Tfifr^^l/kWIU^tSOliJWIliB 

[0 15 2] *U=f>0«i!pJ»i> **^5 5 

0fr6©l«l*5 4 0O7?fR]klR)C7?^*3t>TStD^|n] 

[0 15 3] ^rft«8lx****vy tf>4/»3 1 5 

5 Outfit* SNWtc^flB^tiSo 
30 [0 15 4] fitt^-rJl/S&HSM 9 0 ©K^ftRtfTt 
»ft»SB4 6 0«> (gSH^TTcSMlJiEfi^tiSSz:^ 

jaaat ca* • • 0S • • a«ix&) 
SSL (Hft»#u=f>3W«w«n*««*W'»L) , m 

7t?SItS^4 6 Ottfi^^l/^Hft^y 
[0 15 5] St(**-r;l/«S«4 9 0ODWC««fttf5t 

40 mwfiM 6 0 cs^rt, «fiE*7cfflmiK:a3o^T» 
a««»-rs*£*T?*<, te$i5fiaiiffl : ef r ^saagi5 3 1 

[0 15 6] nUffitftRCf^attJIff 4 6 0WA(**T 

;l/cDffi/jN^a%tTo/*cW^^5:<*^T r ;i/5 o o k^fPfiS 
Hffi^x;b5 1 0OBB«« 0 4 0*3^*50 S^:, SB 

jo ommmm*. mmmmtTfrimets lotmu, 
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[oi5 7] nafitmeiH 6 5 8, m&M&Ruytitm 

4 6 5ttC<DRGB*Y I Q^lT^SY^fe^o 

3 OtctU^iSnSo 
[0 15 8] 0^fiiBS-r-^;l/4 7 5 *i, ^WJl fcW 

So b*^«W**<, ±HftrTF«fc 
[0 15 9] ffiBfflfe«fflS5 4 7 0«\ 0IJ*tf0 5<D<fc 

2 3lc^VT£-Mc, **U=f>»co*. JffKDHEfiiSffl 
K»j£-r»»IBfflfe (r, g, b) 

*c»a;-rs»Biffle (r, g. b) t, m3<Dm&xm 

lcttfc-?Zffimm& (r, g, b) SR#ydT>* 

HjSt-* iDXk, M2©Mf-^ I DXtt>\ 
jttiS^ftHi 6 (b) <DfttoSfc«B2ftSo 

(D x - * tfstfte r-vi/^ # y n z/cowl k» m Sc £ n § 0 
[oi6o] ^^HaasiM 30 it, mmmmm^ 

7 0i*mtf CD-R 1 3 1 TrfctK fifttf^ • f- 

^137 commt Lzfemznzo 
[oi6i] wmmmmiz&A so it, mmwimf—7 

;l/4 7 SO io<OL*v><I*BjWLT. e*-fe;WttS» 

4 3 OlCtS^TTSo WKKHHJ&W4 8 Ote, 0 5<Dcfc 

5 4WfiIEIf-7;M 7 5^^0^^^ffl-T^ii^(c 

[0162] mw^mm^^muA 5 0 kat^x 

/W8BW4 9 0«c£ffl£ft5£**/l/ffl3IS5 4 3 0fi\ 
*#y J>0»DWlOtottW**»IIIIUT*ft*Wl 

[0 16 3] tr*-fe;i/fflgffl4 3 oii* HMMMBE^x 
tt. BB?H£ffl3ffi4 3 7*ffl^TllB»*«a**» 

[0 1 6 4] mt£@ 4 Otitic 3±tfc^T7l/5 0 0 



(23) «ffffS3 2 5 30 2 0§ 

(Diofy 5 5 (Hcgfcifi<^2 0<Dffi5 0 1 St/ 5 0 2tf 

OOffiS 13, 5 14, 5 1 5Rtf5 1 6^fiSli*n 

So ffifPfiSHffl^er;l/5 i ooc<D4ooffite, 

5 5 o^eistiWfyi/so ofr&fc&icii^tbL 

So e^-t;l/SaSg|54 3 0ti\ HlPfiSilffl^-r^ 
(Dv-ryT^fe^JitLTfe^^-rSo <IU C<0 

;o Txy7;voa*±<jR«LTH»»cofe aixtiw^ 

So 

[0 16 5] fcf*-fe;I/«UI»4 3 0li, ftfl^e-r 

a, *-rwstw»4 6 5*6ta**hfc=ft»*y =r 

[0 16 6] *LT, WSttlKSB 4 3 3«*B*te«3tt 

20 tb«-TSo t>L*OB«fcfe«*«W*3^L*l^*«±'l? 
fentf, K^-b;Wfi31»4 3 0ti\ C©L*^flffc»l5 

-r«»w**c»"3<«BfflftTaKB**fliB , r*o 

coffiB&aoRUcti, HffijfiSJH»4 3 7*ffl^T 

# l ^ >®*fflT$ntf. c ©bus* c oisktmsb 

Lftt\> BBft«B»ffi»4 8 O^JSiga-r-^4 7 
5©£T©Lf^MB*l£*^;WSaa5 4 3 0lcS;5£U 
*nfc^LTl£**;]/«LS»4 3 0^EM#'J3> 

rto^rcoBSR^oi/^TfiSBitta^fTAtf. =n&#v 

30 rf>rtgP^5^JT^3SB^mt?^etiS 0 
®a^3x{*^f ? ;l/tD±T^Hft^^y rf>tco^T^ffl 
TSo 

[0 16 7] ^»c, *flSO*«2t-pV>TOStt97n— 
*R8St5o ft*. ttTOfiltt, »»fflafiPl 0 3 

(H i ) a-**** i o i rt©ffi^B**sijffli 

[0 16 8] [CD-RESffiSD XttOSBSR 2 »C * W 

s> ^ftfT^nsitiTOBffltT^osjSfflatt, B6 
s 3 o 3) \ wsmfr^Tfrt Ltstisnso 

[0 16 9] COtM^f/l/O^^X^O^ 

^^o^#<^Scfc9ffi*^ns Uf7ys3o 
5) o mm. &mttm*7fro&m&(D&mxmz. 

RW^»»*n, ^*i:LT2/<— bvhS««*« 
ns 0 cO»**^«fe9*St^«||WI8ttJ:0*< 

50 H^nso &-T**<-ffitf&K>&±zftni£. 
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[oi7o] iLfa^TjvcD&m&vmm^^ 
mm?z> c tic & vx&znzmmm&cDmmitm^ 

[0171] ^c, SftjjjRtfmswyoTT 

[0 17 2] aaWftt-r^ftaKU^voffll 
*KI£-r« Uf'^S 3 0 9) o flWW&fctt* »*» 

»-tx;i/*«*-r a flgoia^^a « tvc v> * « 

[0 17 3] Cl^ T?T^&£ n/c^^^^e-rVPOx 
ItWJBH/H^x;!/ • f-^tLTHDD 1 0 7 

mm*%z-7?z> (xf7^s 3 1 3) o 

[0 17 4] HDD 1 0 7tCl2ig£nfc. 

f-w • T-zmsmmmm*:?^ • 

ir-$l)\ CD-R K7^7l 1 3lCj;S CD-R 1 3 
1 fc«£3£$*i5o CD-R 1 3 1 \cW%&MfttcT- 

[0175] [M«i7n-] nffi<omm2<D±ft 



(24) WfffS3 2 5 3 0 2 09 

(Bl 1 Tffiffl) Oft«ffl3tffrtati*o Sft 
A^Il 6 1 (0 1) 0*-»tt«fcfEoT*x*:/ 
S 4 0(tSq»J8Si^S*^R^C0X-r^^ , S 3TS 

[o 1 7 6] *ic, n*ra«*«H , r«^s^o«»naa 

A*J^B 1 6 1 0*-»ff»K:*SWeXtttt0^ny 

tt»lcHl l*fflt>TKBBt5o *LT(t»tt3WIWS 
§2 4^ffl^Tp^o C^Xf^/S 37iSS 6tf 

aauTSTHDabJwan* Uf^s7) 0 » 
[0177] [itwaisffl^^i/flawsaa] 119^2 
sn«^g*^WK«ns (xf7^s 2 0 3) 0 nw 

iffl^f^cD-R 1 3 1 tctswanTt^^s*^ 

30 asnsfcWttSttSo 

[0178] itwfflHffl^x/wafltanfti^fcWif* 

nfc«dfctt, CD-R 1 3 1 lC*&*flStlTV^Ii?BJi 

Bffl^e^i/o-r— ^^M^tBana (Xf7ys 2 0 

tf;I/ck0-lsIt)*f<Si?n5o ftfTOHffl 

[0179] ^> Lffimffimm^)itf&j$.-zn% t$m 

t>ft% (XT^y^S 205) o X7 L ^7 P S207^fnji; 

[0180] ffimffimmtT/M-'t'fxtts ttfc?%±i 

50 5 (06) irlflC^^lc, WAtfflW^r^l/OSlH^O 
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[0181] coWrjSWi, ItWfiSiSffl^r^ 
4«Sti«i:LTt,<J:K co»&fc:tt#liJBfilifflt 

17 b y >y ^^sssns STonicitiwiiiBffl^T 
v h y * ^xtfgfcssns £ LTt <£i\> 

[0 18 2] -75", ItWJaBffl^-r^O&ffiO^-ry 7 
S 3 0 7 (16) (DKWT^&'nTt^OhraflltC. 

ft*y dryov-ry7;l/cofefc^I— T*6oTfc6v\ c 

om&+ Mmmm*?)wwmnim<Dmic. mnmm 
[oi8 3] *»c, mmmm*Tfrfcip+n*mtr 

Wfy^S 2 0 9) o Xfy^S 2 0 5 Tii§?I$ffiilffl 

s 2 0 7 TMmffimm*T/it)m&&zftrzm&ic^ 

e>y*nsi:¥>JBf$nfc«^tCi, xf77°S2 1 1 

x^&ts (u, v) tfsssnso 

[0 18 4] ftft. ±*fcSB'<fcJ:5lc, ^-rn*«3i 

*rr*o 01 otc«wa<os{b*$tfr^x^^<o-ffij 



(25) m^3 2 5 3 0 2 0§ 

50 

[0185] fr?ti*mt?%Tt vvv? 
sti*«a3W»7Uft»*tt, »wjaa»i 03 aims 

IMtf«ll»!»7« Ut7^S 2 1 
3) o 

[0 18 6] [IMIMBffl^T/l/EBffiSH 0 8<£Xx 
y X S 3 tc^3t^T$i|EPiaHffl^'r;l'C0Eg*7 h y *y^X 

«;5fifl£fc:EBStt£<fc3K:. tiWUHffl-fcx/l/OBBffl 

[0 18 7] ccTS^-r^^fpi^k-rs^ic 
tt, It>I^lBffl*T;l/fe*nJC»JSt"S*3lH!lE*l)l* 
^frlEHffiv h y y ^X^K^^nSo Sfl^e-r;!/©^ 

[0188] t<DmGfc&^Tmmmm*5*frj!fitt& 
*r??icDnmm^ v y ^^^s^nso »*w*as 

50 ate, fitter ;l/<£SEBffi v HJ 7^x«^n^ 0 

ttfcfc#^«£tt, nmmm^Tiwmwm** v y ^ 

[0189] 5 
sesan^o w*x;i/©BBffiB, tJGk 

f£ cfc 0. ti^ffiljffl^X/b^^tC^^^x/l/^S^ 

[0 19 0] 443. C(Og»"e«Mlt>EIfflvhU 
•y*XtfK5£SftT^a&gtefcK. EB*n«ffiffl, 

[0191] [fiiPffii]ffl^x;vjaiisaa] @ 1 1 tc^ 

50 SA'ttOigUTtens Uf7/S 5 0 3) 0 ^*?iSL 
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(st* • • mm • ¥'<mm • asx*) oat?** 

Uf7?S 5 0 5) c CCWWy^S 3t*66 
[0 19 2] c^ja^«iS»5!iJia$i 0 3tc£ 

[0 19 3] ^lt, SRlHjS«r*tr#U JvttfetT 

c commit =mz# v zf><om&c<D'Mj£L£*<Dwnc 
mm* tat z ooDUS*s«ij«sti*=ft»* y =f 

iftBJcfev^Tawjs^fTfen*^ c<D&m& d true 

[0 19 4] feU SB0Ilja**O*U J>««5 6B"ff 
fcofc«-&£ti:X-ry7S 5 0 3l:I§o SSKIBtS^ 

Ut7^S 5 0 9) o 

[0195] cnwj^snf^xf-f 
ey^&**LT^* 0 feu a^n^asi-r^x^x 

MZftZ (Xf'y/S 5 1 1) o x^X^-v • tfy 
y*fr a ©Etc # U =T y <DHjSfc t* r * X? 1 * ffifif 
(U, V) tffg£LT&3tf, ^K^U^V^X^U- 

X^U->±T'HA,T^^tlS(l^^feSo 
£igtf£fcS6tc. x^X^-v • /V-X^-r^i&a^ 
LT\ CCTii, Q=l/w (w*iX*y->^6>05i 
fr£) fcffit^T, S = UXQ S T = VxQ<E>fW#ff*> 

[0 1 9 6] ^LT, mtf^fc^LfcHftJBSSBJtt 



(26) 1tf^3 2 5 3 0 2 0§ 

52 

SSi52 0 5Rtf e*«fe;V*^HE«»2 0 9tf81Sn 
£ Uf7^S 5 i 3) o ±"ejS^fc«fcdii:=ftjgfiSli 

4fi2"TSo §MOf-^tt vf'JTMfe, X^U 
-VffiWfiu RtfXr^^S 5 1 1 &H»-rttl£-r*X 
f"^«««T**«o *B*fcfctf*7 ? --*l4. 7f'J7 
WMtf^ty^S 5 l 1 *HSfi-rntff-*ir;l/ . # 

70 [0 19 7]flU CcO^-ev7 1 U77l/Ofe^MlL 

B»9ffi2 0 5#ffl*1-*Hft»#y ^>rt«W)*lBJI8 
IC^tt^x-^^fflLT, 7l/-A«/Vy772 1 3 

[0 19 8] [Slft^^l/fiSHiJIia] HI 2 4 fcfSfflgtf)^ 
20 5t<DMm&s m2 A<OT>tV7$ 6 3 3©«SO 

jasrtSWBi 5©xx^^s 6 0 3oja3Eirt§^s& 

§j££s 0 1 50Xf'^S 6 1 1 #0 2 40Xf^y 
S 6 4 1 i:IfSt>-p^(C*So -f*t>%, m \ sx 

^46itgfiots*ft^nrt^oT\ XT 1 ** ;/s 6 3 3ic 

*U 1 0 5teflfct>iMrt&Stf«&Rfcft*o tfc. Xxy 
y S 6 4 1 fclfel^r^y :JV©fflBfflfe*tt*ffl-f »3 
#j&Sfc*So %*5. Xf77S 6 4 1 J&X5 1 y^S 6 
50 3 5Rlf S 6 3 9<0fij«7oT&. Xr7^S 6 4 30 

[0 19 9] H2 4TttSf, aWWEtffrtoti* (X 
Jtr^m^Mv—y^ («AtfH5XttHl 8) 

40 « Uf77S 6 3 5) o C C VitiL^fjKO^mm 

S©a^5l 0 3^&O^tc*08HRlW»SP2 0 7*<H 
tT-T^o iL^-f^l/Or-^CitW^tf CD-R 13 11: 

[o 2 o o] at* • • (Hie • • mamk 

tt*Wtct±E18<DX-r^^S 3tCfe^TI3^$n/c 

a, fi^^o^^x^/j^^c^tc^^fisiJfiSB 

50 ffl^r^«rtB»W»c*#<-r**#fc*^o COi^t 
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[o2on &*5, mmvtem i ?a?^ft, *sw!©fl 

[0 2 0 3] feU 3IE^$M'Ji^^ffi^ 
feoftif^tCteXxy^S 6 3 5tcM3o =SKHj&*$ 

f7^s 6 3 9)o wfiotwwiY i Qm&mf&ti 

CO 2 0 4] ^LT, Ttt&mtZfffimM-StitcmjSL 

[0 2 0 5] »lcfll!at«H7 t -77l^>W*«B#<-oa 
«<*ft3 (Xf7/S 6 4 3) o ftfe**«0»«-ett 
EStc^L/ci^gigfflx-^/I/^ffll/^Tl/^^ mis 
<D£5*W&mi J r-'7fr*m^%Z£i>-e2%o CCD 

tttJ^BS^tcffilftv^^Jctt. E8MBIB*MM*tf H l 
[0 2 0 6] COgh CO*U =T>01BjiS*i:*WS9i* 



(27) »ft!B3 2 5 3 0 2 0# 

fe*im«n**v 3imaiftwcatBfflftft©-e*inbT 
a«Bfc»jc-rsjtBfflft^aKB*^»Bstis c* 

f^S 6 4 5) o Wfi©»BJBHl«M*tfB2K:43tf 

*=fljB»Bffla»2 0 5*^«'r*o *B«te*»* 
mtf t^-b/b#vHayisP2 0 9 A^nsfi-rso c^x 

f77 P S 6 4 3MS 6 4 5fi> £T0£B£BBK:o^ 

[0 2 0 7] WJx.tfe^-b;V*^-JaSg|S2 0 9^±B 
JktfTB©2o©WBB«r«0»i c k««T*ftv^B* 
fctt, Z;W77 2 1 l*ffimiT2>Ct\z&t)W\-<D%} 
**»*Cfctf?*8o Z^7772i lt*Bifi}K£fc: 
&*>ti5#, *H«i^?BffiTtiZ^y7T 2 1 KOfifffl 
OTBKO±B« J*B L ft k H*<0S»***T £ 0 

[0 2 0 8] ft*5, WftBBx-^l/OBfe/hSv^B 

ffioffi^o. on^igwi.o *y rfv^r^tfe 

*Mrf?nTV>ftt^a5»€:}S<-rftA6, m2 47s7-v?S 

20 e 4 7 (omvmLK^r^ m'i£<Dmt>MLVTmm 

£0. 0iClTXf77S 6 4 5^I^ o 
[0 2 0 9] W±Xf 7^S 6 3 5 7^SS 6 4 7 ST* 

(Xf'y^S 6 4 9) o 
[0 2 10] W±<0<fc?ftffig*|£JS-rSk, fitt^e-r 

30 mx &K>mfcnmitztiT^%o sft, st«o»iB2-e 

ott»^njwikLTu>^y>y*nso mmomm 
% te» -vmut u> ? y > yjoa k s raaioMa*^ 3 

C k k: J: 0 ffi # fc If 9m« 8SB T If S £ 9 ft * o 
[0 2 1 1 ] 3. 9m<o&m3 

n&(D&m3?&. jt*o»«iatf2 4:ttBft9, n 

f;KOi^fctt, «BJ»©B«WJt-r*fc*«)Wlo 
S^^Rg^-lirT. *flS««!BlRtf2krai:a**^ 

[0 2 12] *K^I!ttO^B3 0«nS«B2 

7 5 Okfi^^l/SSBfflT 9 0^$n5o C^fi$I5 

50 gP7 o o k> BJWSBffl^^WBBfflv h y v txmm 
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aw o 5 1. mmmm'ETiwami i o ^-rn 
gf57 9 o tnmznzvz-bfrfBM®? 3 o ttf^&n 

[0 2 13] £fc, Itft^^l/MHW 7 9 ota, m£ 
S«at53tiSft»»3 6 0 fc, HB*tU*S3 6 5 fc, W 
gi5Hx-r;l/3 7 5 »!WJfefUlffi3 7 0 4:, W 

3 sot. mmmm^^mm^i s o 

SS»tfJttJ»W«3 6 0 UB*fW»3 6 5 t, m 

mmmv—zr;i3 7 5 t mmm&ttw&3 7 ot, w 

8 Ote\ HflfiO^JB 1 fcffllU-ea&So H 
jia»Rtf3WWH-llt»3 6 0<Bffi;frttWa»MMP3 6 5 

3$3 3 O^Atl^n^o BB**Hx-7;V3 7 5tt. fffi 

Hfflfefw»3 7 ofttfflacBnea3 8 owst 

ffiilfflfeaf»^3 7 0&CfffittlEBK£ffi 
3 8 ootB^avf *-fe;Wfflasi5 7 3 o^\A^^n^o it 

JWffiBffl*'r;V«SiB»7 5 0 fcjM**x;l/J8iIi»7 9 0 

*^ffl"r*b!*-b;i/jaa»7 3 o^a, x^-trvwas 
jaa-e«t , »6n*BBftJt«»7 3 3£, itiwsBJB^x 

[0214] «>p}iiSffle7 r ;i/ffi?f»7 00 a, mzii 

»sfe**nrir^*»*tea:, «swf®ffl : eT r ^)R»W7 
00a, ssffftsrtsnr^*, =ft**u=r>T« 

^^nfcftflSffiiiiffi^-r^^M^tHTo HflS<DJB!B3tt 
r;l/<fc 9 < a»titfa6*v^ cogB 

[0 2 15] IfiJBfiSSffl^-r^OfeCi, ttffi"*"* 

(*^rx;i/6 00 &9vt*t>*)i<z<mmznT^z>m 

*3fcTffi*?fxLT^*o lift^x;!/ 6 0 0 felgfMffiliffi 



(28) tt^32 5 3020§ 

56 

[0216] :£{**:-f;i/6 o ocDStPiftHrssiz:*^ 
x;bs^{as6 zot, mmmm^'fj^s 1 o<ogm 

{4STfe^^?PffilSffl^x;l/g^{ig6 3 OttJtlc** 

[0217] zLTmmffimm^TJi&mm^hVvt 
jo xtst&m 05 (025) t)\ iRm&mftnmmmm 

^Tfrg&tiL&G 3 0^ ALfc^Tfr&mtiLMG 2 0 1 

ffl^eti^ liiP^iSffl^-r^e 1 o^sem 

fflv h U y ^XWmraUBffl-tT^llflMftB 5 3 0 «rji 

20 [0218] iM^Bffl*fVM^sp7 1 oti, tHm 
ie • w»» • a&KSt) *nssu ao^jsaffl^ 

U *«©»JBiStf2i:tt«4!K c ©aWPJfittiS! 
$ESB¥iJ££f$7 l 3Ttrt>ns 0 ^/-cdCT^iSstS 

*nss l 4 1 \ « ^. ar fi«H*7eemi « csssn tc 
30 m^7 o oic&^TSLfc^Tjistmv^zvffimmm 

[0 2 19] Sfc, |l3ffiOJB^3Ott*PSiiaffl : t7 f ;l/<0 
i:*iJ®f^n^o <fcoT. 0 2 60MT^±*^^6 5 0^ 
6 13, 6 14, 6 1 5Stf6 1 60^fiSS^4:^ 

fr>ftZ>o £(D&?lc-?Z>b. tLfo^rfrS 0 OCWftiJlC 
0 flO^j ^76 5 0 tCiSl^ci 6 1 1 RUF 6 1 2 tiffiil 

is^n^c 4*3, e^-t;i/iaasi54 3 oo^BrS^iaa 
§15 4 3 5icrmm&£tfi7t>4\z><DT\ «sa»fti:4o 
T«>-?-n6oii(o±T^fiiffl?ns*>ttT f tt4i^o 

[0 2 2 0] frTngJgf tf>^g(57 1 5 

50 ictsz&vic, mm>ffimm^7Mzfr?nmmm'T'>* 
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[0 2 2 1 ] fttt^-rA/JBBa^ 9 0 flD]Hj£SSIRtf3fc 
fc> jW**t7MBB»7 9 ooiRjASSkfttf^iRn-ffff 

3 6 0tt, Jttt^'rJl/OSHftJBtfy rfV<7)SS*iJ^^ 
[0 2 2 2] Sc«*f r ;l/}iH8B7 9 0 ©DWlffittRtf Jlfi 

£snfc#»c^*>#T»* • • • • 

[0 2 2 3] BljfilKtt&rrXKtMIEff 3 6 0^mf 

njHiBffl^^waasR? iotas 

0 3. 6 0 4, 6 0 5Rt/6 0 6^ffiBWaA^^S 

[0 2 2 4] WftttWeP3 6 5B\ DWiaSifttfJttWH- 
»gf53 6 0*W*Lfc=ft»#y J>0*1HjS«C13»* 
fefr6W**tH«"*o 51«IHj*a£ftatf3ttWftIIC»3 

3 6 5(4COR G B£Y I QSglbT^fi Y£*tf>£o 

c (O = ft JB * U =f > k: fc * s W * « , * -b ;l/ 

sasa57 3 otctu^^n^o 

[0 2 2 5] 7 5«, iW^ll 

tokt^o b#Hi!T?tt*<* ±RBRtfTPfi^cfcSIE 

x-y;b3 7 5^#?.§lt. mmmmm^3 1 o«s 
[0226] mmmmm^3 8 o«, mmwim?—? 

;l/3 7 5<0 1 OG>b*W§*SlJ?bT\ fcT^-fe/WfflSffi 



(29) ^3 2 5 3 0 2 0^ 

7 3 O^RS-TSo 0^g^SiS^§{5 3 8 0(1 0 5<D£ 

3aws«SHf— 7;i/3 7 5**o£f=ffijrrs*£fc 

<±l8RtfTIKK:J:*«H^»S*ftrv>«a^U:tt. 

[0227] titmt&mmfrfrtm^ 5 0 ts^f 

;M8BSP7 9 0£*EStt££**>Wi&J18B7 3 0H 
[0 2 2 8] t?^-fe;l/»a»7 3 0it HWftSBffl^r-r 

«BfB*ffla»7 3 7 *^t^THB»aSffla*sias 

Loo. liJqsffllBfflt^OfilBWfciSnteHft^^ 

[0 2 2 9] #J;Uf0 2 6C0^tCti, £{£^x;l/6 0 
0^^76 5 0fcSfe5S^2OOffi6 0 l&tf6 0 2 
20 *««HSti, ItJq^Bffl^x/M)** ^ 6 5 0 KS^ 4 
13, 6 14, 6 1 5&t>*6 1 6#fiSBSft 
3 0 tmfPJIaBffl^xVbe 1 0©CO4^Bi> ^3^^ 

6 5 o^&ii££ fitter ^6 oo^e>s^ctt*tab 

£ c %*5* lf*-b;l/«HiaP7 3 otts KHMSBffl^x;!/ 
OVxy7;l/<Dfe*#SbTfe*»^^ &*3, 

fJUfcofe) ^liWSIBffl^'r;I/Ofei:'r^«^fe&«o 
50 [0 2 3 0] -7?, \£9^?\/)BS»7 3 OH Jifr^r-T 

;i/o«B»*fcsn^=ftjB*y 3 v*ffis-rs«^jc 
a, *-rwaiw»3 6 53!p6m*snfcHft»#ud > 
v^sn^tcfew sws^arabT. #y =r>rt»o« 

[0 2 3 1 ] ^bT, 0£gJ±$5gi$7 3 3tt*B*Kfe»J 
«ffitt2:qBHIBBS£ff 3 8 0tf»5£bfcbSvMifc* 

fentf. e*-fe;waa»7 3o«, coist^:«js 

^ c^fiSBffiSOBRtcti. HBift£JQ9ffi7 3 7 ^fflv^T 

«B?BS«ia«fcjtas-r*o fcbtoB*Jc*$»sw* 

^b#i/MI*«^fen(f, cOBlRSCOSIlTttfiiB 
b*V\ 0^SiE®R^g|5 3 8 O^SiESx-^3 7 

5 0±T^bt^tf«re^-b;l/ffla»7 3 otnueu 
^nic^bTtf^-b;viaasP7 3 o«*Hftjg*y =rv 
rt<o±TOB*Kot^T»aaa*f7Atf, =ftfe#u 

jaa^afr^e-r /i/©±T<oHft y zfx-cov^mfig 

50 [0 2 3 2] ^ic, Hffl(D»!83U:ov>T<05aia7n- 



-29- 



(30) 

59 

[0 2 3 3] [CD-RfBSJSyi] 0 2 7fctt, *S£<0 

itfssftws. ffla^BB^-rafc, hddi 07tc 

7^S 3 5 3) , ^M^f^atKf^tl^c 
[0 2 3 4] toSStWftt^l/OiJ-^X^O'i: 

5) o MAfcf* ajSatftt-r^l/O^lIjSOffitS^lRlfc. 
^M^^^x;^±5c0 2^--tvh0fi^f£^^ 

ns Q -r*t>-B. «*tf3KS^**^#AMSS 

3 6mfiaoK/f»»»*ft*o CtDffiAsptf <fcDA 
«^cttltW«9»J:0IB<J81iSnao 1^^ *9-Ttt 

[0 2 3 5] **3, Slft : &T p ;l/<0#]H^Oa«*^«* 

[0 2 3 6] £fc, Slf**-r;l/*0#ffiOffi»*iRjK:aK 
S<£>T% »|Cr*««^*^0»Pffl«**i&fc, 

So 

[0 2 3 7] IMttr/W^'JiXOVf 
ns (Xr^ys 3 5 7)o &*5> §#>Jn^^T 

[0 2 3 8] *«OJB«3T?tt, fMS^f/l/Og* 

f^b • f-^i:lTHDD 1 0 7tcfBt§L (Xfy^S 
3 6 1), «iSHlHffl* : r;l/^««rai*«7'r* (Xt 1 
^S 3 6 3) 0 ^ 



1#fFS3 2 5 3 0 2 0^ 

[0 2 3 9]#tC HDD 1 0 7 KfEtBSnfc. KfPH 
• f-^^t^Ir-^i)\ CD-RF7 
-Y7ll3lc<£9CD-R131 tcS^&^tlSo 0 7 

tcfett*nri/^L/^i/T«, cd-r i 3 ncstra 

0 0 oi:*^^i^tl)fcWyn^7A«^ 
nSo C^D/n^A^ CD-R 1 3 l\cW%&ts£ 

1 3 3fctt. It^/cyn^AiMl 3 2tcteffl2 

ns c 

[0 2 4 0] 3 4lctt, jx^-t-rVl/ • 

1 3 7Rt/»fPfi5ilffl^7 2 Vl/ • -r-£ I3 5^t 
Cyf-^mW^n^o c CTlW^Bffl^-rJl/ • 

^f^roWIl^^t, IIWffiBffl^T^l/^fiR-rs 
liiWtiffiffl^x;!/ • x-* 1 3 5ff««*ns 

#H«JRV\> *9>Kr->UWl 3 6tcte, 0 ltc^ 

So 

[0 2 4 1] fcfc, CD-R 1 3 1 fcfclfiSnSIIWfii 
SBfiSBffl f0l/Efifflffl^lt»18BflJ * -r ;l/OB2Bffl ^ 

hu 7^xr^^n§Bi:> skewed h u 

-5 ic ysiSEBffl v f u ? * x#»ffi 

SnS£LTt>J:i/\> 3if**-r;l/*EB-r*IB 
tc, ji(*^e-r;l/<OEfifflv b U v **tf«'hffl»*'atf 

[0 2 4 2] £fc. CD-R 1 3 1 fcttJASnStiSWii 

Tfc*v\> ccotf^, ftasnsnwfliBffl^x^oit 

JSBffi^ryl/tfjaBSnSo 
[0 2 4 3] [^f*c05aa7a-] 0 8 tCfBSc^tlT^ 

2) o coaWRSTtt, a^BJS-rsiSfBlBffl^-r 
;l/0-r-^^#JaS (02 8) 5:tOo ^LT, (SS^S 

p B irto«^ES^*ns (xf7ys3) o ccommn 



-30- 



61 

s 7) „ 

[02 4 4] DI§fq3}8Bffl^ fOl/Stfffflff ] *i«5»Bffl 
Uf'yys 2 2 3) o KWBfcffifflt-rMPFiWflStS 
Atfjxtt* r^Kj^lSLfedWPftiBffl^-r^^C D - R 

[0 2 4 5] ItWJSHffl^-r^^jSSnftrv^JpJKS 
n/c^tcti, CD-R 1 3 1 JcteWStlTl/^IISPJa 

7) o COIWWItlBfflt^l/OfttfUdrvtt, ±T'@2 

xrt/flDlM XttWlE-T SiEfl^e-r ;l/<fc D-Ie]9*£<^ 
g^n^o Etc* IWWIiBffl*'7 f 7l/Ofttt, WJSTSfl 

[0 2 4 6] tb*t*P«Hffl : e'r;l/*^ric*n*i:*JWT 

*>tl£ Uf7^S 2 2 5) o Xf7^S 2 2 7 ^fBJU 

(0 2 6#£€> o 

[0247] mmmm*7 : fr<DV'(X&. tn&t^iL 
s (027) tmv&oic m*i£iLfc : £T)V<D&m& 

[0 2 4 8] S/c, 3 5 5 (0 2 7) £>SttH 



(31) «pflF»3 2 5 3 0 2 09 

[0 2 4 9] **5, COBMTCtt, HIPJSBffl^x;!/^ 

sjs?ft5titfej;^o c complete, ^mntmrnm 

/J^«%Sty«fc ^ Kfifl^-rjl/OEBffl^ h 'J v ZXtf 
[0 2 5 0] — MettMm^TfrlD&XV 3><d-* 

f7ys 3 5 7 (02 7) (Dmmr^^^>nri^(Dt 
[0251] jmc. ^fpjaaffl^^btc^-rn^^-r 

30 (XT7^S 2 2 9) o Xf^yS 2 2 5 T'ttfPfilfiffl 

s 2 2 7TIWI8tliffl*7 f ;W«E*tBStifc»^fctt, 

vypzn&tnwiznrzm&fcte. xf^^s 2 3 1 

tc TfiliBfilffiiffl ^e-r ;btc ti^aSf 5f>7f+tf 

(u, v) ^lassnso 
^ [025 2] Bu^os^ fr-mzmmtZT? 

ffltf;i/*fWIt*7f* (xf^S 2 3 3)o 
[0 2 5 3] miHiBffi^r;l«BttS 0 8<DXx 

50 mn&mmmm : eT}\'(DmmtiLmte. iLW^f^mm 
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[0 2 5 4] C C X+iLfc*TJ)/<Dl5fatf&ikt?>i&'£lC 

[0 2 5 5] ccDtm^&^rmmffimm^Tfrtfttfc 
?%±Lfc^T)i'tfflVj<zzx&z>m^&, mBfBffl 

f ;l/OEifflv b y ^ * 7tf »SSti*o fc*v>ttiS8 

* X LTfifttf^OEtfflv h y *y ^X^O^ £ 

[0 2 5 6] ccQ£?tc*r3£:, ffittftlc 
^#l^W«jaffl^7 ? ;l/^iLf*^-r;l/«:S'&"r S * "5 
SEB^n^o W*-r;l/<DEfittB. 7afn]> J#K*G>H« 

Lft^I^k^WtSo fib, CCD£?ft^&T&oT 

[0 2 5 7] ft*, dOSHI-etti&f LtEBffl^hU 

7*;i/oi»iBjaao®i»t?ftton*o 
[0258] [liwsiBfflt^i/oasHHaa] fn^sis 

ffl^;I/OiiB&a7n— #^-0 2 9Tte, InfPfiSB 

wrsaia^aDiisns (x-r^s 523) 0 

at (it* • • 0e • m=i&wi • aut^so 
(xf-^ys 5 2 5) o RiAtf. c<oj[ia««»Jtta» 
1 0 3 fc^*nfc«Grwj«B 207 ^ usis-r «o 

[0 2 5 9] CCTaSL/cl/^^^fRffiBffl^rx/Ui: 
fcS-3#fftoft4*<. fcLf§M^Bffl*^;l/©***tf 



(32) ^3 2 5 3 0 2 0^ 

fcEBffl v h U y £ x lc tae o T C <Dl£Pg IC *^ T ttfPtit 
Hffl * t* ;l/#4Wc«** ti 4 *& fe * £ o 

[0260] fit, aiimj«**cr#y J>«aiito 

5 2 7) o il«»fefcTBLA^BJ*ftt*nft 
l/^. llifi<D^2 0lijBfflBffl*T r ^Oti'&tCttiim 
0*iJ«Wt»5 6ffi*^iB»*4:Sti*o t<DXf-y7 

[0 2 6 1 ] 0 1 2 9 #IJ*_te\ i§m<£>¥'J»T 

#*SSB*Hfcfc"f«o tt*WJcHfliOJBIB3 0¥iJBTS* 
[0 2 6 2] H3 01C«. JpJH}T»fti:ftSHft}e*U=f 

fc^JWg*Tte«ffl#HU&5 £ffi£ft£o aSe(toL^¥'JBT 
c©#y:tf>tt«B#*fr6tt?^£tt*o ft*. ^ffi^> 

30 (Dtm £ o tuicSH^j^tTtons cfc -5 tc-r s c 1 1> rj 

[0 2 6 3] feU SRlHjS*#tr#y :J>#fflt»©¥U 
mm^Xlo t TST^> o /cit^tc tiXr^yS 5 2 3 

ffiTfe-pfc^tca. ^-rn^r^ii-rs-r^x^^^v 
^ tf >y-r*g^<o?ijwffla^staiii*n* ur^s 

5 2 9) o Ctltttf'J rf^tcWT^x^X^-V • V7t! 

a&atfusBsns (x^^ys 5 3 d « x^x^^ • 
^-x^^f-^yjaa^tT. ccm q=i/w 

(wttX^U-V^eoUtT*) ^rffl^T, S = UX 

q. t = v xQtDftPc^T^nSo feu ^"rn*as 

5 3 3ic&'nirz> 0 

[0 2 6 4] ^LT. ^Jx.(f^l2 (C^L/cH^^ffiiliSa 

agP2 0 5Rtfe*-b;i/*^-jtaa«2 0 9t>mmzn 
% (xf-^^s 533)0 ±Ta?^fc«fc-?JcHft}g}iH 
50 jaasp 2 0 5 a, Bn&tf u =f >^sissof- ? 
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^j*-T*o ^DWlo^-^tt, x^D 

swfciawfty-^a:, ^ 

f'JT^feWXf-yys 5 3 1 fcUffi-rnif-r^-fe 
;l/ • *5— TfeSo (IU cWnfUT^M 

Hfti«tmiS2 o 5 s*t*£»»*y 

7772 1 3te*^jB»*»*a»« COB, 2^77 

[0 2 6 5] Kfr^x^jsasaa] n 1 5 ic^sn 

fens Uf77S 6 0 3) o C(0«JWHSl*tt, 3x<* 

1 8) A^iStlSe — 0©HjS£O^T<DH^ 

Silt Qt* • IB* • EHE • • SHOE*) ft 

wtw^fffens (xf77S 6 0 5) o cwti^tf 

jggjaSgP 10 3^6 <Df8M*fc: cfc 0 ^MjSSSP 2 0 7^ 
H?rT*o Sft^-r ;l/O7*--*tt0J*.tf CD-R l 3 l 

tcsss^nrv^o 

[0 2 6 63 Itfc • «'> • [eie • • ^11^^ 

te> I»{i0 8(OXf7^S 3lc*5^Ti93£2nfc 
«BBBSIHrttei3»**BBfc:||tJ< fcOTJSSo fit, $1 

ffl*f/i/tfas«ic**<«nsi*tJ&*o coii^ 
s Q fi^fw^ittooTSffl^foa 

[0 2 6 7] #SH8^ji<*:^f f ;l/»iBffla*c*5*J' 
S)HHH-Iltea:2O0*ffi, (A) ^'J^yCfl^ti 
/cv-rU7;l/Ofe^:#ftLfc#?iRCr (B) 7f'J7;l/ 

fr5***MBf*ft« (Xf7^S 607) o CfiD«R 

a, Hftjg#ydrv<o«^c<DiijSfc^osiif*c«ia*n 
fc2ooB*>e>«j5K*nsHft^*u=r>3b^^-rn© 
^[p]^iRjv^Ti^^T*ss^nso ctopMitnimm 
m * TJiscoffimmm ?tm l tc x&*m ^ s c £ # r* t 
s 0 ftfc, JWo*»3-ea:co«i»te«i^T««W3e 

[0 2 6 9] fcU SB0Hj«**Cr*U=Jy«<5 5BBT 
ck^/cif^lCteXy-^S 6 0 5CI^)o iKES%t 



(33) W«F»3 2 5 30 2 0§ 

(56 

3tsitw^tTfen/'c]M^jc*3tts0^s^tt^$ns (x 

T7?S609) o W*OfHI"P(4 Y I Qfflfetffiffen 

So 

[0 2 7 0] ^LTW^SftRtfJtSftJISnfcll^* 

fe^7b^it^^ns 0 

[0 2 7 1 ]lWSTn^3OWf (T1, T2, T 

70 3) > »iBfflfe»3o*$s 0 ^udr>oe*Y 

^fe^LT{S^LTV>Stl^c^, ±-P5*bfc«SM? 
MTRGB^6Y I Q^XSl-rSffWtffTfenSo * 

it. mmoj&m 1 ^i^Lfc»j(D»iiwttfeWiio««» 

3tcMLigfflRltlT^So 

[0 2 7 2] 3fck:BBaflBHx-7;l'OW*«B««-oa 
^^nS (Xf77 p S 6 1 3) 0 afe*HffiflMg«-t?tt 
H5fc^Lftffil*IBHf"- 7/l/#ffl^T^S#\ HI 8 

20 [027 3] c<Dm. c<d#v 3><Dm&icisif%m& 
t>«Hsn*#. 3is^rai:iaHfflfeaoT«BBLT 
mmm\cttfo?%mmm&z*mmmmttffimzn% (x 

f7?S615)o M*0«M«ia«ffiliLtfH2Jcj3» 

*Hft*flBi»a«2 0 5 36i«**-rfto «b*jc*5»* 

50 e*-feJl/#9— S!iag|52 0 9^*SS*rSo COX 

T7/S6 1 3StfS6 1 5M\ ±TO^gieKiCO^ 

rffla-r*ST?i»t)ii*n4 Uf7^s 6 1 7) 0 

[0 2 7 4] Mittf li**;l/*5Haa»2 0 9tf±PS 

tc«, ZM7772 1 SC^c^DfRh- oa 

m^iiSc^^T^So z^7772 1 iiWMin&c 
flefens*^ *ii^iwz^ , 7 77 2 1 ico{#3? 
3WH*o±h* ^ Jt« l k ra«<oa**»-r s • 

[0 2 7 5] &*5, W*«B^-r;l/0«t/hSv^TH 

*^snTi^t>a5»«r^<-r^«>, 01 sx-r^^s 

6 1 7<0«9iiLlcfe^Ttt> fi»©»9SLTTI8ffi 
*0. 0l:LTXfy^S6 1 5tfH»Stl5o 
[0 2 7 6] W±Xf7/S 6 0 57iMS 6 1 7ST* 
tfs vif*^x;bo±TOli^cot>T5ail*rs^T*iO 

■paoisams Uf7/S6 1 9) o 
[0 2 7 7] w±oj:5 4»a***-r*fc, st*^^ 

50 n> ix^^f-^Utcov^T^-tryl/Z^^ifOiijf^^^Sc 
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[0 2 7 8] 4. HSEtDflgffi4HfiSOJgie4«. ttfM8 

[0 2 7 9] *KMOHffliOJBIB 4 CDWBS^H 3 1 <D<& 
«7ny*8*ffl^tR!Bf*o HfiBO®!B4fcLTH 

8 5 o fcfttt^e-rji/fiiBWs 9 otf4ShS 8 ccomm 
«Bffi*x;l/fi8®gP8 5 Olcte, ItJMHiBJB^^l/Kfl 

357 o o njwaaffl^x/i/EBfflv h y * *xwe 
§15 7 o 5 fifi5jsaffl^T :, ;i/5aagi5 7 iot fr-rn 

358 9 ofc*ffl«n*e^-b;i/jaa«B8 3 o t^tsn 

[0 2 8 0] $/c, fiLf*-=ex;l/«ia»8 9 (HCtt, HjS 
««Rtf3tta»tJ»»4 6 0t, Wfift»ffi4 6 5 W 
MSHr-^M 75t, »BfHfe4&»3M 7 0£. W 
£«!H&£g|5 4 8 0 t, (tWJiBffl-tT r ;l/«IBi»4 5 0 

««Rtf3ttiBft«»4 6 0©a*ttWfi»»8P4 6 5^ 

A^i^n^o 0^jsit^a54 6 5©a*«t?^-b;i/«ia» 

8 3 0^^o BMMH-r-^M 7 5tt, 91ft 
«5HBK£SP4 8 OlctRSnSo «Bfflfe*S*flSP4 7 0 

stf^fiiEHK^ap 4 8 ooa*»ii*-b;i/«ia»8 3 

o^ArtStvSo 1t»iraBffl*x;M8Bffi8 5 0 tfi» 

^■r;i/fiSHSP8 9 o^ftffl-rstr^-fe/i/fflasps 3 Otc 
iiw^'f^tmmmm'emi^ri^mmtm^s 3 3 

©fo5S-pfflv^6n«iBffi?HS«a«8 3 7 t^dsn 

[0 2 81] MfmBffi : e7 r ^%fnB7 OOtt, ffd^tf 
»£j*LT**«**ctt* II^B/fl-tf^i/IMM^ 0 

snfcii»ffliBffl : eT r ;i/*a*Urt-o *«m>»»4«:* 

f;l/OS# y =r > tt > jif* ^ Tfocoft 1ST s # y =f > 4: 
lifI5^fflomScOgHfetcTS«^n^o a 



(34) ^3 2 5 3 0 2 0f 

;1/ J: OMWlc^S < fttjntf* ccDlSPgtc 
fe»*«lW»Bffl*^i* hO^tSBSW^l/k 

f*^-r;l/^«SB*n§tT*tc, «WH»Bffl : ef r ;i/* < S:(* 

[0 2 8 2] URilR^Ofitt, fcHfrT* 

co»&««iBffl©fettg'J»c»ffi*n*o c^oii 
*HtBffl*'r;l/oa*ffl«tt, iiftWiS-rsai*^^ 

[0 2 8 3] * LTflfBfilBffl^-r^iHSffl^ h U v * 
Xi§^g|5 7 0 5 (0 2 5) t>\ 12 6tC7jrf cfc^tC, {g 

ff^wrtowtwfiiBffl^xyi/StpfflHe 3 0*, ±lw* 

7-Vl/S¥fflS6 2 0 £[^UffiMlcKBT§fc#C>E@ffl 
7hU7^X%SSn o COE«fflvhy>y*XttJ4 

i^f>6 1 0<DS2Sfflv h y y **#IMH8Bffl*-r 
20 /l/»MftB 5 3 0 *fi{**^;I/3S*«ftB 5 2 0 COMMIC 

¥ft»nz& 5 tBfetzzt-e* aw* 
7 ff ^6 0 0«a^*ffl«tellfHIBiiffl' : e , r;i/6 1 otf 

[0 2 8 4] HSq5«iBffl*-r7Waa»7 1 0B\ ^fl5J3 
IE • ¥fr£» • affiaSi) **fiSU fiottSHiBfl!*: 

-r^s^ydTxDsa^j^nai-rso 
jctt±-ea^fcE«ffl^ h y v ^xtffflv^n^o ® 

30 lEaSW^SPT 1 3TiTt5n^>o SrcCCTiiJtJg Its 

« * t)\< *mM l /c it-a- tc « N itnii be ^ r ; woa» 

7 1 Ott, liWliJ8Bffl*x;l/0«;**t5dfc4!>0IRjS 

»MIBffltx;l/OH«ttBi2 60*5 te**o 
[0 2 8 5] S/t, HSB<DJgffi4 0li>PJfiBffl- : e-r;l/<D 
^0 Wfrfctt, 43feTBBW5 6i:WW«ti> ^6ffi^*3feT 
i:2pJ»rSn*o <fc-^T, H2 6OM7tt*^76 5 0^ 
80tlSl6 4 OCD^fRlkfRlC^fpJtc^Hl^fpjl^Ti/^a 
6 13, 6 14, 6 1 5Rtf6 1 6 0^»BWft4:S 

n^>c c<oa5ttii*-e*htf5 6ffiTa&*^6iiBJ** 
^»n^o c(D£?ictz>t, i(t*f;i/6 0 0oJHIIic 

$> 0 ^76 50 tcifit^S 6 1 1 RU 6 1 2 tiJSffi 

B^n^o a*3> if*-fe;l/Stta954 3 OOBffifB^JftS 
50 354 3 5teTBffirS£*nTton*®-C, fiSBW^k^o 
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[0 2 8 6] ^tnaaf*^+ , 7 7bJ^»7 1 5 

[0 2 8 7] ;Stt*<r;M!H«8 9 0 OBWl*«at/3tt 
f^Hfti^U =f>o*Mjfi[K:ou^TIRjSK» (fit*: 

• as* ■ [Hie • Tfr^ft • asses*) *fta&L (Hftjg 

fcs 3lf**'r;M8B»8 9 OOlljSgftRtfJtBtW* 
4 6 0 B3i#*-r;b4>&Hft»# 'J =f>©«»PJ£fcfT 

[0 2 8 8] &{*^x;l/tmBSP8 9 0C»1MM^ 

£^tlf:«i(c^ttS* • ffi/J> • IsHGs ■ ¥fr»ft • 

. tt^Bja^^wasffis 1 

OT»a«nfc»olifl^iBffl*x;i/*^#t'r;i/i:lRl 

[0 2 8 9] Kja*lftfttfit*IHnB4 6 OWSt**^ 

Bffi^x>6 1 0OKH8&EI2 6£>£5&c&& 0 
BM)»WPJ5e«\ •t»«Bffl*7 ? ;WWl»7 l OfctiB 

6 0 4, 6 0 5Stf 6 0 6*<«BJ»fr &»tt«*l*o 
[0 2 9 0] 0^JgftSa54 6 5tt. JfcBtHMM 6 0^ 

!+!«-*• attJHBMMM 6 OttR G B^tC&tf 
*tWr*©T* (BfitWSM 6 5liCORGB*Y I 

[0 2 9 1 ] WftEB-r -7;!/ 4 7 5 «\ HAIIOJgffi 1 

tO^-T^o LS^ffiT*«*<, ±BRtTFHfcJ:*ll! 

[0 2 9 2] «Bfflfe«ttffl5 4 7 Ott, mmimscD* 

»coS3 00}»Bfflfe-r"-?*«B'rs^S* , feSo Bl 
2 3tc^*r<fc-5tc, »#y=f>K:ot, SlOWMEH 
tettJ&f 4»Bfflfe (rs g> b) £2^ftEI 



(35) WHFSB3 2 5 3 0 2 0^ 

70 

fc»jC-r*«Bfflfe (r, g, b) SfS3<DWfi®5B 

fcWBTftliBffle (r, g, b) t aK#'J J>« 

Brt-rsiijfliooiiijftx-* i dx£, nu<nijaio 
5fetca?^rc0i 6 (b) <oRt>*> ic&wznz>o cne 

[0 2 9 3] £*-fe/Wa38P8 3 0(t 93ftlBBK£flS 

4 8 0tc<fc9SSsnfcWfiiEHtc»jGS"r*jaBfflfe* 

«HfflfetS*ftg|5 4 7 Ofr&ffiDfflTo JfflBfflfetSlftgP 4 
70 7 OMRtfCD-R 1 3 1 TfetK jite^T^ • -r— 
* 1 3 7 CDg^^ lTtt«Sn5o 
[0 2 9 4] B^filEHia^aP 4 8 0 li, WSSSBt— r 

;i/4 7 5oioobs^«4is?bt, e*«z;W8yia$ 

4 3 0t^t§o WfiBBKffi»4 8 0tt, 15^ 
•5&B^giBH-r-7;i/4 7 5 $^ffl"rs«'&K: 

<±BfttfTBfc±*«B«'*Be*nTV^*»^fctt> 

[0 2 9 5] B*B»Bffl*-r;HBB»8 5 0 t^ft^x 

20 frtm&s 9 otc«ffl^n^t!i7-t;i/saaa58 30^ 

[0 2 9 6] Vf ^-t;l/J!lSSI5 8 3 0tt (ISISffiaffl^-r 

;i/(o«B»«fc*nfc=ft»*y=f>*«ia'rs»'&Jc 

Loo, BJBlfiBffl^^l/OaiBWfttStifeHftJg* 

50 y =r>rt<D#B^ofe*i*^l"So 

[0 2 9 7] 0y*.tfH2 6<D*&lcf3\ il^-r;l/6 0 
00^3^76 5 OKlBfcifiV^OOffie 0 1 Rtf 6 0 2 

#SiB**u BwaBE^xji/o*;*^ 5 ofr&si^ 

4O0ffi6 13. 6 14, 6 1 5Stf6 1 6^ffil^n 

£ G BWfiSBffl^^e 1 0OC(D4OOffiti> 

6 5 OA^lStS^f^e 0 0^6Sfe*C»*tBb 

40 ^f'J7WM#ILTfe^t^o (SU CCD 

[0298] -ii. e*-bMaaa$8 30^, iL^f 
n^tc ^3 # ^> B^jg^itst- s e 

[0 2 9 9] % LT, 0^Sl:tf$a5 8 3 3 J4SBfRU:*5tt 
50 ^0^®^0^aiBHIS^a5 4 8 O^tS^bfcbti/Ml^^r 
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LfcVN, HMeBK&flS4 8 0iWMll7- 7jM 7 
5 0>£T©L£<,MI£tf^;l/$Pfg|5 8 3 Otcfg^U 

-r s 0 

[0300] mm<omm4ic-o^x<ommya- 
LT*5S2nsM*rr*$>So 

[0301] [C D-RtESB&S] 02 rfciStlft, 
4T'tfTton^o fiaSA^Jfe-rstx HDD 1 0 7tr^ 
7°S 3 5 3) , g^&*rf\>l>fcLTSM#SnS 0 

[0 3 0 2]^:, ^(omwrnm^f^iov^xi^zj-t 

£fc>9*:£<&SJ:?j!2;*£nS (Xt7 7"S3 5 

mm&wfemzn, ±wtLrz/<— tvi-sait** 
ns c -r*t>^ mtf£KS»»**^#Aiwi! 

T\ *<0#g*M. 8mfBS5T'feftfcf, &M£Ui0. 0 
3 6mffi^©fi£fcW®]£nSo C<0»A35*Ut>* 

JWowidiiw. const*, ii^^r 
<fc 9 ftfcns <DT% MitSim*g©SBI*E 

[0 3 0 3] ftfe, itft^TryKO&IHjiROjSEIfcb^aS 
[0 3 0 4] £fc, ft&^x/l/OD&fficDffiig^lqJtcSlS 

So 



(36) #rfl3 2 5 30 2 0§ 

72 

[0 3 0 5] ^lc, S&ttit^f0UD&#U3f><D-7-r 
ttS (Xf-y^S 3 5 7) o &*5, S^'JdVW^T 

[0 3 0 6] *iS©J&IM T?tt. HSS©^3i:|qIfiHc 
fi^ffiBffl^&x^ • f-^iLTHDD 1 0 7 

tieeb ux->-:/s3 6 i) . mmmm^^A 

Stta%*?T-rS Uf -jfS 3 6 3) o 

[0307] ^t, hdd i o ncmmznt^ m.^ 
nit ■ T-zRttmm&wm^jv • x-^^$tr#s 

CD-R 13lcJ:t>CD-R13 

cd-r 1 3 iicm2&%nrcT-'$'<Dmimm<w&m 

20 4Vt>m\ZT'&%. 

[0 3 0 8] [£<*©«ra7Q-] H8CK*£*VTV> 

2) o CKOSHWaftSTtt, «fc«BSTSII9H8Bffl*-r 
^©r-^fMaS (0 2 8) *LT, £2B£ 

^©tflitfiSJg^nS (Xf77S3) . CO^fiiB 

f77S4) o t>biiw»^sisi*n*«^»!:tt, <•» 

30 ^ffiBffl^xVl/©f8B^Stfil^2ns Uf'y7S 

5) o cnfcooTa&tHz 9*m^zmw-r%o 

*-r;KDfi5B*^Tt>nS (X-r-y^S 6) „ C©X-r^ 
S 7) o 

[03 09] [SlfMSBffl^x;HSJ#«lS] 0 2 8 ICS 

ftSfr£frtf¥iJ»i£tlS (Xf77S 2 2 3) „ Wffi 
40 Bffltx^A^fflScSnT^Sii^t^fRJSBffl*^ 

W5fiSBffl*-r7l/A^CD-R 1 3 1 lcte*rt£tiT^SfrS 

A^j^-rs^tcfconss^nSo ^^nr^siw 
/i/«*tfi)csns ?nSo 

[0 3 10] HfPfliafflt^I/^lSSnftv^JpJBr* 

nfc«-&tca, cd-r i 3 i (ctg^^nrt^sisfBJS 
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7) o c<Dm$mmm : £ : r)i'<D&tfvj>te, ±vm2 

[0 3 1 l] tLf&fPJSBffl^x^^^nstWBr 
frtl^ (7f7^S 2 2 5) c Xf7^S 2 2 7 irKHS 

xVi/^«is*r & * y =f y t xtttfim i; t> <o ic s ft 

£ (02 6#BS) o 

[0 3 12] HWffifflffl^-rJl/OIMXfci:, 

5 (02 7) fcWUcfcSfc:* B»J*tffi[f*'=&-r;l/0#lI^ 

« ^x n § o imnt&mm * x filter x ;i> 

«?I5ffiBffl ^ x ;i/^i£f* x;i/ £ 9 to*f 2>hc * # ^ /ctt 
T?*«»&ttll*BI»««l:0«B<«IB-Sti*o 
[0 3 13] Sfc, Xf7?S 3 5 5 (02 7) ©KfJB 

SKSftSkLTfccfci^o iimifl^xJWc^SS 
ftT^*»*ffiB**i>te. c Ofift^f^OSM* 

[0 3 14] &*5, CO^TIi, ffif^ffiSffl^x;!^ 
5Ef 5 WfPfiS® ffl ^ x ;l/BEH5aa THiWSBffl - t x ;l/ £0 

SEBfflv h y y ^x^ia^sn** Tom^MWfiSHffl 
trMtt^JtiSo fcsw*. ttSflfiSBffl^xVi'EB 
ffiJlT^JSBffl^x^lHBffl^ h U ^ ^XtfKSS 

§ty<fc5lc&£Sft££LTt>«J:i/\> iS5^> JM**^;!/ 
£BEEt~ SIBfc:, 3itt^x;l/<DEBfflv h y >y ^xtffg 
/J«»**trJ: 5 ^ji^-tx^oiafifflv h y 7^x^ 

[0 3 15] -15, H«381lffl^x;l/0*#U^>Ov 

xU7;l/Ofe*±0BS< Lft6Tt«*h5o ftfe* X 
T7/S 3 5 7 (02 6) (OlSmT^ibtiri^(Ot 

fettS8SftTl^ft<Tt>J:i/\, lifPfflBffl 



(37) »»JB3 2 5 3 0 2 0f 
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«HB«SBffl^rx;i/^«liffl$nSo 

co 3 i 6] »fP«Bffl^x;^c^-rn*S3Es-r 

Sf^Xf+tf77lf>' y * ti* frSfraWJW* ti* 
(XT7/S 2 2 9) o Xx-yXS 2 2 5tiSSJ8iffl 

70 S 2 2 7 T^*aBffl^x;i/^M^ffi^n/cti^tcti. 

e>^Sft*fc*JKSftfc»&fc:B\ Xf7^S 2 3 1 

77e>^sn5o -f *y=f><o*iijStcx* 
x**ffi« (u, v) ^Rssnso 
[0317] MasoiitK fr-rnz&mirzT-* 

^Xftt*t)T, mffll Otc^ftfcx^X^* 

ffl*x;l/BM§ffl3*»7'r* (Xx-yXS 2 3 3) o 
[0 3 18] [IMW8Hffl : &x;l'EBJtt3] 0 8OXx 

tfRSSh, WttSJaHffl^-r^OEBffla^fTtohSo 
iiWWWSIBffl^&x^oaflMaBtt. iEtt^x^KOS* 
ffiBfc#£**ffiBK:»tf6ft4o ^LT^Oiil&fiffi 
ffl*f;i/Oi*fiMtf, Jt**7 f ;i/oai»ffi«* , EB« 
50 tiT^SfflfifcBI— Xtt*^ifi«fcEfi*ti4J:3k:. 
ti»5JlBffl*x;l/©EBffi^ h 'J 7^^SK?nSo 
[0 3 1 9] C£X±L&^TJl'(Dj5fatf^itir&m&lC 

a, it^Bffl^-r^fettiJc^jc-raji^iHiea** 

^trEBfflvhy >y*x*><E3£Sft&o j£ft^x;l/£>jfc 

-r & * 3 a»«ia^!f toti * . 

[0 3 2 0] coSHtcfev^TltlMSBffl^e^l/tfWJiS 
^0 aHlffiB**^^ LTlt*HISBffl : €:f r 7l/0#lM^W3Tffi 

<offi**fcseoTa:*S8i*ft*<k5K:, mnmmm^ 

fi|**x;l/««ti/h*ft*4: LTfeJ:v\ "r^tot>c 
toti'&tc«. Si*^x;l/^Sm{4B^4»oi:bTi[i*^ 
x;l/OSll^F/TSO«/J^fc^oTtB/J^»«ft4* 
^tc, S*^f;K?)iaiffl^MJ -y^X^ia^SftSo 
a*5. ||»«Bffl*T^«JS;t"*Ii(**7 ? ;l/J:0*i» 
W»c**v^«^«, MUHUBffl^r^OEBfflv b y ^ 
^Xi: bT3i<*^x;l/©SEBffl^ h y 7^X«OSI 
50 <Sffl1"^c toI^T'$>^>o 
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[0321] c(D£?\ztz>t, mmmcte, mnmc 

[0 3 2 2] COIWffttWLtKllffl^h'J 

[0 3 2 3] [liSBfii Bffl^-r^OHSiSjfflS] H 2 9 tc 
©»»4TfcWH«ti*o ccTtt«»»B« j e7 ff ;l>© 

^Ton^tcov^Tjaa-rssT, ecFfcBiwrsffia 
^»?)igsns (xf^ys s 2 3) o soifiLfrtoft 

k/Jn • as • ¥tf»» • uty^s 
5 2 5) o tWAtf, c^aaawaaan o 3\c^ 

[0 3 2 4] CCT»aKbfcV^ttlt«iaBlliffl^:f r ;UC 

[0 3 2 5] ftt, a«in««*tr#u=f>ttaiito 

5 2 7) o aHtttftfeTffiLfr«HI»»k«ft* 

asnfc 2 o<oiH^5««sn«=ftfB5Ku rfv#v^ 

[0 3 2 6] (21 2lc5VTcfc-5tc. ii^^JK 
[0 3 2 7] H3 0tctt, JpJRWafcfcttftSftJSsKUd' 



«F«F»3 2 5 3 0 2 0^ 
SIBjSJctt, B*±^N £T> 3&T<DJKT0 f 1, 2<D 

[0 3 2 8] feu SKlHia*dtr*'J=r>^a«o*iJ 
BrS^TfefcTffi-efeo^S^cttXx^^S 5 2 3 tc 

Wn^at§f^Xf-v5:7 

^ tf > y-r * 5* © «a*iw £ n 3 (xf7^s 
529)0 cns*yd>ic»t5f*xf + • w tf 
>^i*iti^o tu ^tn^st^r^xf 

ffla^St«l*n* (Xf7^S 5 3 1 ) o r^Xft • 
/S-X^x^^a^LT. CCTte. Q = 1 /w 
(w&X*U->fr&<0#lfTf*) «rffll/^t\ S = Ux 

Qn T = vxQ©ffw^f5t>ns 0 feu *^n**a 

5 3 3tC^rT£o 

[0 3 2 9] ^LT, mtf0 2lc^Lfc=ftJfci8B*a 
JISP2 0 5RtflJ*'fe/l/*5Hta3»2 0 9^fK»*n 
§ (Xf'yys 5 3 3) o ±T^/c£5^Hftff^SB 

->mmm. Rzf^f-^fs 5 3 1 **flrrtitfr-*;* 

f'J7;l/OMtfxf7^S 5 3 1 ^^SSfntf-r^ir 

*cfcfe*rte"c**o tf*-t;i/*'7-4Q ! asi52 0 9 
a, Hft*jaB»aw2 0 5 =r> 

7772 1 3tC^a^*S#ii0 0 CCD^>, ZA77 

72 1 i*«fflLTBffiW**fr3« 

[0330] [Ti^-r^ajaa] 124 ic^ntc 

j|«|0*JR2»C*»*3i(*tx^O»Bffla7D---«jt 

(Xf7^S6 0 3) o COWWRST'tt, Sf*^^ 
tc^-T 5 WSIEBf— ^ (mtf0 5X»Hl 8) 
^flStfSn^o £/c> fi^^-r^OfiiBfflfe-r-^?:^ 
?fbT4o<o -ocoH^tcoi^T^Jl^^ (fit 
* • *S/Jn • mte • VtT^ifi ■ Stl^^) fttfJfcBtWW 

ffbns (XT77S 6 3 5) o cnti(?j^(f?n33saa 



-38- 



(39) 

77 

an 03^6 cDffr^c J: *) ^fpj^iacgp 207 tf^ff-r 

So S<*^7 r ;^x--^ti:P^^CD-R 1 3 1 lc*Sffl 

co 3 3 1 ] jk* • te* • hie • ¥fT»ft • 

(gS^rttctectStt^cS-^ < feOTfeSo ft 

[0332] 4*5. mmmm 1 -ea^fe* *awo3i 

o^JB4Tfc*©$3:Sffl? , £ck#^5o 
[0 3 3 33 ^c, SKnWlS^tt^y ^>tt*tTBi 
^5^ipJK*n« Ufy^S 6 3 7) o c<D¥'JK 

So 4*5, jlSS<o«!B4-ettC(oaPBK:*t^T*»JS 

[0 3 3 4] tU Sii^t^Un^^IT 
feo/cl^C^XT7yS 6 3 5(Cl§o SISll^** 

jtiRtHf^frtotifcii^fc *s # s wa*ww s ns (x 

f-^S 6 3 9)o BIKOttlTttY I QSfttffTfotl 

So ^ 

[0335] ^ lt> m^atfta^Jtsn-wsnftiHjS 
M^tu^ns Uf7^s 6 4 1 ) o M^m^nssi] 

t\, H»0}B!B4T«fiiiBfflfe*^«)ffl3abT*5<0 

[0336] wcwm&mf--zfj\'(DW&mmtf i --'oM 40 

tRStl* Uf^S 6 4 3) o **3*HJ8cOflgftgTtt 



^3 2 5 3 0 2 0^ 

75 

[0 3 3 7] C<D?£, C<O^Urf><DH^C*5^SB^S 

fcsaittniis-cfc*. *lt, miaati£t3it*vi& 

T7/S 6 4 5) o K«OtflHJ!iatt«AtfH2fc*tj- 

sH^^Jsa5asa5 2 o 5#*fitrr ««, SH^cfcw-s 
m^is \zt^)\stt^-%m$t>2 o 9^ffl*rso cox 

f^ys 6 4 3&tfS 6 4 5 (i, £T<DWaMEHU:ov> 
T«H-r**Tll038Sn* 6 4 7) o 

[0338] mtus \t ^^)\sji^-mm>2 o 9#±pi 

l«iSCttftfSo 2 1 lttl»ffiiH*te 

[0 3 3 9] 4*5, WfilBH-r-y;l/Oat>/h«t^Tffi 
ffitftfltfO. 0T4l^^t>feSo 

#0. OlCbTX-r^yS 6 4 5A^SS$tlSo 
[0 3 4 0] ttlXf^^S 6 3 5 7!;SS 6 4 7 ST 

1?»0SSns (XxyT'S 6 4 9) o 
[0 3 4 1 ] W±©*5&fflS*Jt«rr*i:* jxtfc-tx 

£tfT#S<fc?U:4So 45 fc. H«©»«4ttHaiM>« 
«g3<fc9MlcSS3{fcSnT^£o *fc, HMOJMI4T 

(WHiBiffl ^e-r ;i/oa»Wffi*iS!e-r s f£ -earn u > 

HW««r«liT # S J: 3 4 S . 

[0 3 4 2] 5. ZCDi&CDmffiVBm 

(1) HM©#«lRtf3fcfcv>T«\ jxtt^-r^filB 
iaS^a-T 0 1 5 T'Xf «y y S 6 0 5 T^jM S 6 0 9 
lc*U^OiIfflft*IWt*»lffXf y^S 6 l 

1 t LTHfiSSnSC£lc4oT^Sa\ 7^S6 

i sTfisiiifflfe^^ffl-rstTicitg^nTt-ntfpp^ 

^^T. Xf7/S 6 1 1 «\ Xt-y^S 6 0 
9XttS 6 0 5O«HcR^Tt,, ^fy^S 6 0 9atf 
S 6 0 5 i:Mt7LT?7oTt. Xf 6 1 3 0?^(C 
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fir-^Tt, Xf^/S 6 1 3£MffLTt7oTfc&*/\> 

[0 3 4 3] ( 2 ) HffiOJBlS 1 Rtf 3 ©iEtt^-r ;Mf 
jB«ia*«"r0 1 StcfcttSX'r^^S 6 0 9T*tt. Y 

StlSo Y I QK»0«*T*** lRtfQ«fiEfflL*i^ 
R^4Tt|t|«T*fe^o 
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TtWlliT«*o 

[0 3 4 5] ( 4 ) USEOJgftg 1 Oft(**-r;W8Bffla 

ssta 1 5 t*t«xf 6 o 5 tit 
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£\ mm<omm i Rxs2\z^^mwmmm^^<o^ 
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[0 3 4 8] (7) 0 8^L/c^7U-^Xf->y 7° 
[0 3 4 9] (8) «fflt5A-K-)x70a!I 

^xyi/rasfflao-sojaa** 7 y ^ x$agg$ 
1 1 1 &m7?%&5%nfa<D&m*ffl^rzi>\ ±l» so 



«pfff»3 2 5 3 0 2 0§ 

**«3»l 1 l^^tt, ttlUQaffil 0 3^Sfr 
[0 3 5 0] SftHl tt-8ltJ5ot, rj 
XSPl 1 7 (Cx-^^^-r^/c^cO^^U^- K©S? 

[03 5 1] I/:, CD-R«BB»j«it(0-ffjTa&o 
W%rr4 7st. DVD-R AM9®«©IE»«{*'t?*o 

M£&l><DT\ H8^^*n/-cjaa*?f 3 — * 
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[0 3 5 5] 0 3 2 »C, Lfc^ 
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9 ] nmo&m \ rxs 2 commmmm^^mmm 
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[01 2] Hftlg.-K'j3>£D*»*iJ^%iJB^-r^fci6© 
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[01 3] *»*!pjs6-rs*ffi*siwr*fci&o«SH 

[014] JWflD*ttiatf2te43iJ*=ft»#U=f> 
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mi e] $vzt>*TtoVT-*mM*mTmatav 
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U (c) ttBWlr-* • -r~^cD-r-^«3S^L 

[HI 7] Hi 6 (b) m»J6-r«aifl«»ao=ftJB 

[Hi 8] WiHSH-r-^l/O-flBS^-rSTftSo 
[Hi 9] *5IWO7;l/3^JXAtcj:0=ftflg#Udr> 

<DWm<D~mv&Zo (a) ttlfPlO. 7 5^ 
Snfc«^«iiSn*«««:^LT*50, (b) tiH 

430, (c) ttHfifi(0^ffincfe^TZ/^^7 7«:ffiffl 



-41- 



(42) 

83 

[0 2 0] *H^CD7^^UXAlC<t 0Hft?g3HU3> 

[02 2] !8«iO}Bffi2©«fll^n^drHT**o 
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